19 SAFETY AND PROFESSIONAL SERICES

SPS 321.02

Chapter SPS 321
CONSTRUCTION STANDARDS

Subchapterl — Scope SPS 321.17 Drain tiles.
SPS321.01  Scope. Subchapter V — Foundations
Subchapter Il — Design Criteria SPS 321.18 Foundations.
SPS321.02 Loads and materials. Subchapter VI — Floors
SPS321.03  Exits. SPS321.19  Floor design
SPS 321.035 Interior circulation. SPS 32120 Concrete Fllobrs
SPS 321.04  Stairways and elevated areas. SPS 321'203 Garage fl ’
SPS 321.042 Ladders. : 92 OIS .
SPS 321.205 Wood floors in contact with the ground.

SPS 321.045 Ramps. SPS 321.21 Precast concrete floors
SPS 321.05 Natural light and natural ventilation. SPS 321'22 Wood frame floors :
SPS 321.06 Ceiling height. ’ )
SPS 321.07  Attic and crawl space access. Subchapter VIl — Walls
SPS 321.08 Fire separation and dwelling unit separation. SPS 321.23  Wall design.
SPS 321.085 Fireblocking. SPS 321.24  Exterior covering.
SPS 321.09 Smoke detectors. SPS 321.25 Wood frame walls.
SPS 321.095 Automatic fire sprinklers. SPS 321.26  Masonry walls.
SPS 321.097 Carbon monoxide alarms. -
SPS 321.10 Protection against decay and termites. ggbscgggtgr?VIIIR— ngOf _and Cgllflngs_
SPS3211  Foam plastic. : oot design and framing.
SPS 32115 Installation of elevators or dumbwaiters. SPS321.28  Weather protection for roofs.
Subchapter 1l — Excavations ggbscgggtgrglx H Fweplape Requiements

. asonry fireplaces.
SPS321.12  Grade. SPS 321.30 Masonry chimneys
SPS 321.125 Erosion control and sediment control. SPS 32132  Factor )—/built fireylz;lces
SPS 321.126 Storm water management. : y places.
SPS 321.13  Excavations adjacent to adjoining property Subchapter X — Construction in Floodplains
SPS 321.14  Excavations for footings and foundations. SPS 321.33  Construction in floodplains.
Subchapter IV — Footings SPS 321.34  Construction in coastal floodplains.
SPS 321.15 Footings. Subchapter XI — Installation of Manufactured Homes
SPS 321.16  Frost protection. SPS 321.40 Installation standards.

lglglgta: nggteér Ir13d ilnéegs réerr:urqberltil]| thgi chapter ILbHR ﬁl,ﬁegiﬁ%maw 21Ioadslisted in Bble 321.02. The design load shall be applied uni
,NO. , €. 3—1-co. apter as renumbered chapter Comm
unders. 13.93 (2m) (b) 1., Stats., and corrections made under s. 13.93 (2m) (b) G.f%&nly over the component area.

7., Stats., Registedanuary1999, No. 517. Chapter Comm 21 was reprinted to cor Table 321.02
rectthe Table of Contents, Register October 2009 No. 6@Bapter Comm 21 was ’
renumberedhapter SPS 321 under s. 13.92 (4) (b) 1., Stats., Register Deceniber 201 Live Load
No. 672. Component (pounds per sq. ft.)
Subchapter| — Scope FIOOIS . .ottt 40
SPS 321.01 Scope. The provisions ofhis chapter shall Garage floors.................. 50
apply to the desigrand construction of all one— and 2-family Exterior balconies, decks, porches 40
dwellings. - . ' '
History: Cr. RegisterNovember1979, No. 287, &f6-1-80. Ceilings (with storage).......... 20
Ceilings (without storage) . ... ... 5

Subchapter Il — Design Criteria
2. ‘Snow loads.” Roofs shall be designed and constructed to
SPS 321.02 Loads and materials. Every dwelling shall supportthe minimum snow loads listed on the zone map. The
bedesigned and constructed in accordance with the requiremeatgls shall be assumed to act vertically over the roof area pro
of this section. jectedupon a horizontal plane.
(1) DesieNLoAD. Every dwelling shall be designed and con . :
structedto support the actual dead load, live loads and wind lo s(C.)h\Mnd dloa(;l]s. thelll_ngs STa” ze d?fstlgned and coggtréjcted
acting upon it without exceeding the allowable stresses of t withstand either a horizontal and uplift pressure op@Gnds
material. The construction of buildings and structures shall resiE" Sauare foot acting over the surface area or the wind loads
in a systemhat provides a complete load path capable of transféeterminedin accordance with ASCE-05, Minimum Design
ring all loads frompoint of origin through the load-resisting-ele Loadsfor Buildings and Other Structes
mentsto the foundation. Note: ASCE 705 allows for substantial reduction from 20 psapglied to the
(a) Deadloads. Every dwelling shall be designed and consurfacearea.
structedto support the actual weight of atmponents and mater  (d) Fasteners.All building components shall be fastened to
ials. Earth—sheltered dwellings shall be designed and construcigithstandthe dead load, live load and wind load.

to supp(_)rt the actual }Nelght of all S(.)I.l loa(,js' - Note: See the Appendifor a schedule of fasteners that will be acceptable to the
(b) Live loads. 1. ‘Floors and ceilings.” Floors and ceilingSyepartmentor compliance with this subsection. Other fastemireghods may be
shall be designed and constructed to support the minimum lis@wedif engineered under s. SPS 321.02 (3).
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(2) MetHopsor DEsIGN. All dwellings shall be designed by the following nationally recognized standards.
themethod of structural analysis thre method of accepted prac () Wood. 1. Except as provided in subd. 1. a. and b., structural
tlCl\leotSeF')eSCeItfelEf(;I wR?]gCrDIePsagfttgg Eﬁt;lpsarct:rg(ejr?t.of natural resources, for specilLLmber’ glue—lami_nated timbemm.ber piIi_ngs andfaStening$
requirementselating to buildings located in flood plain zones. Information regarcg allbe designed in accordance with thiational Design Speci
ing the elevation of the regional flood may be obtained frontotte zoning dicial.~  fication for Wood Construction” and the “DesigraMes folbod
(3) STRUCTURAL STANDARDS. (a) General. Design, construc Construction,”a supplement to thHdational Design Specification
tion, installation, practice and structural analysis shall conform for Wood Construction.

Figure 321.02
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21 SAFETY AND PROFESSIONAL SERICES SPS 321.03

a. Section 2.2.5.3. The cumulativefexits of short-time (e) Except as allowed under pars. (f) and (h), the 2 required exit
loads,such asnow shall be considered in determining duratiomloors shall be separated by at least the greater of the following dis
of load. For snow load, no greater duration of load factor than 1.i&1ces:
shallbe used. 1. One-third the length of the longetiagonal of the floor in

b. Section 4.1.7. The provisions of this section shb planview, exclusive of an attached garage.
apply to reused lumber Reused lumber shable considered to 2. 20 feet.
havea duration of load factor of 0.90. Note: See appendix for examples of exit separation design.

2. Span tables for joists and rafters printethimappendix or (f) 1. Firstfloor levels that do not meet the separation reguire
approvedby the department may be used in lieu of designing tentsunder par(e), shall have at least one egress window-com
structural analysis. plying with sub. (6) on that floor level.

3. Sawn lumber that is not graded in accordance with the stan 2. An egress window to comply with subdshall be sepa
dardsunder subdl., shall use the NDS published allowablgatedfrom at least one door on the first floor by one of the dis
designstresses for the lumber species using grade number 3 wiaicesunder par(e).
usedfor studs, stringers, rafters or joists and may use grade num 3. If first floor levels that do not meet the separation reguire
ber1 when used for beams, posts or timbers. mentsunder par(e) contain one or more sleeping rooms, each

(c) Structural steel. The design, fabrication and erection ofleepingroom shall have at least one egress window complying
structuralsteel for buildings shall confortio Specification for with sub. (6).
StructuralSteel BuildingsAllowable Stress Design and Plastic  (g) 1. The exit separation distance required undeggeshall
Designand the provisions of the accompanying commentary Bg calculated or measured as a straight line from the midpoint of
adoptedunder ‘Bble 320.24-3. onedoorway to the midpoint of the other doorway

(d) Concrete. Plain, reinforced or prestressed concrete-con 2. For exiting through an attached garage, the separation dis
structionshall conform to the following standards: tanceshall be measured using the door connecting the garage

1. ACI Standard 318, “Building Code Requirements for Reirthe dwelling. Distance within the garage shall be ignored.
forced Concrete”. (h) 1. Dwellings consisting of no more than a first floor with

2. ACI Standard 318.1, “Building Code Requirements foa maximum floor area of 400 square feet and a loft area not
StructuralPlain Concrete”. exceedinghalf of the first floor area, shall be provided with at least

(e) Masonry. The design and construction of masonry shafine exit door leading directly to the exterior and at least one egress
conformto the following standards: window that complies with sub. (6).

1. ACI 530, Building Code Requirements for Masonry Struc 2. a. Dwellings that meet the size restrictions under subd. 1.,
tures. arenot required to meet the exit separation requirements under

2. ACI 530.1, Specification for Masonry Structures. par.(e) or (). _ o
(f) Engineeredstructural componentsEngineered structural b. If a dwelling that meets the size restrictions under subd. 1.,

componentshall be used in accordance with structural analydigsmore than one room on the first flotite door and the egress
or with load tables suppliedy the manufactureprovided those Window shall be located in dérent rooms.

load tables were developed usstguctural analysis or load test  (2) Exits FROM THE SECONDFLOOR. (a) At least 2 exitshall

ing. be providedfrom the second floorOne of the exits shall be a stair
(g9) Whole logs. Dwellings constructed of whole logs shallway or ramp and lead to the first floor or disajeto grade. The
conformto the following standards: secondexit may be via a stairwagr ramp which dischges to
1. ILBA Log Building Standardfor Residential, Hand 9radeor may dischaye to a balcony which complies with sub. (8).
crafted,Interlocking, Scribe—-fit Construction. (b) Except as provided in pgc), windows which comply with

Note: This standard requires the minimum log diameter to be 8 inches. sub.(6) may be provided in each second floor bedroom in lieu of
2. ICC/ANSI 400, Standard on the Design and Constructidhe second exit from the floor

of Log Structures. (c) Where the second floor is the lowest floor level in a dwell

History: Cr. RegisterNovember1979, No. 287, &/6-1-80; rand recr(3) (a), i i — - i
am. (3) (c) and &ble 21.02, cr(3) (c) 2., RegisterFebruary 1985,No. 350, ff ing unit, as in an up-and-down duplex, windows may not be pro

3-1-65; o (3) () 3, am (3) (o), renum. (3 (e) o be ((3)) Ed)) and an, Registided as the second exit from the floor

November1995, No. 479, éf12-1-95; renum. and am. (1) () to be (@)1., cr (3) ExITs ABOVE THE SECONDFLOOR. (a) Except as provided
(1) (c) 2. and 3., am. (3) (d), Registéanuary1999, No. 517, &2-1-99; r (3) (a) f

$.’and o (3) (e). Registemiarch, 2001, No. 543, &#-1-01: correction in (3) (by Underpars. (b) and (c), each habitable floor above the setamrd
madeunder s. 13.93 (2m) (b) 7., Stats., Registtarch, 2001, No. 543; CR 02-077: Shallbe provided with at least 2 exits that meet all ofitiewing
am. (1) (intro.) and (d) Registévlay 2003 No. 569, €f8-1-03; corrections in (3) requirements;

b) and (d) made under s. 13.93 (2m) (b) 7., Stats., Register M ®59; CR ; .
gg_%lgfr, )(f)] Ech zu_na,;eé 3 renu,é,l)m()c)( 1) ) (Z)Sm (;9;?,3 r(im?é,“_’)‘?o be' (1) c), 1. The exits shall be stairways or ramps that lead to the second

(3) (b) to (f) and (3) (a) and am. (3) (a) and (e), am. (3) (title}3y1b) 3., () 1., 2. floor or dischage to grade.

and(g), am.(3) (e) Register March 2009 No. 639, é~1-09; correction in (1) (b) . L .

1.,(3) (c) made under s. 13.92 (4) (b) 7., St®sgister December 20No. 672; 2. Theexits shall be located such that an exit is accessible to
EmR1403emeg. am. (1) (c), éf 4-1-14; CR 15-015: am. (1) (c) Register Augustthe second floor if another exit is blocked.

2014No. 704, éft 9-1-14. (b) A second stairway aamp exit is not required for habitable

areason a third floor that meet all dfie following requirements:
1. The habitable area consists of a single room.

Note: Non-habitable areas, such as closets and bathrooms may be partifioned of
(1) EXITSFROMTHEFIRSTFLOOR. (a) Except as allowed under 5 The room is not used for sleeping.
par.(h), every dwelling unit shall be provided with at least 2 exit .
doorsaccessible from the first floor 3. The habitable area has a floor area of 400 square feet or less.
(b) Atleast one of the exits shall discharto grade and may 4. There is ateast one egress window meeting the require
notgo through a garage. This exit may incliderior or exterior Mentsof sub. (6) in the habitable area.

SPS 321.03 Exits. Exits, doors and hallways shall be €on
structedas specified in this section.

stairs. (c) A second stairway or ramp exit is not required for habitable
(c) Anadditional exit may dischge to an outside balcony thataréason a third floor that meet all ¢iie following requirements:
complieswith sub. (8). 1. The dwelling is fully sprinklered in accordance with RFP

(d) An additional exit may dischge into an attached garagel3Ror NFFA 13D.
providedthe garage has an exit door that disgesto grade. An 2. If arequired exit includes an attached garage, the garage
overheadyarage door may not be used as an exit.door shallbe sprinklered.
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(4) ExiTs FROMLOFTS. (a) At least one stairway exit shall be  b. Ladder rungs shall have a minimum inside width of at least
provided,to the floor belowfor a loft exceeding 400 square feetl2 inches and shall project at least 3 inches from the wall behind

in area. theladder

(b) At least one stairway or ladder exit shallvevided to the c. Ladder rungs shall be able to support a concentrated load
floor below for a loft, 400 square feet or less, in area. of 200 pounds.

(5) EXITS FROMBASEMENTSAND GROUNDFLOORS. (&) General. d. Ladder rungs shall have a maximum rise of 12 inches

Exceptas provided in pafb), all basementand ground floors |,
shallbe provided with at least one exit of the following types:
1. A door to the exterior of the dwelling.
2. A stairway or ramp that leads to the floor above.
(b) Basements and gund floors used for sleepind.. Base
mentsand ground floorsised for sleeping shall be provided with, 4

atleast 2 eXItS.' . 1. At least one exit door shall be a swing—-type door at least
2. The exits shall be located as far apart as practical. 80inches high by 36 inches wide

3. The exits may not be accessed from the same ramp er stair ,, Except as allowed under sub@sand 4., other required

way. exit doors shall be at least 76 inches high by 32 inches wide.

4. In addition to the exit type required under. §ay, the sec : :

h : 3. Where double doors are used as a required exit,desch
ondexit from a basement or grouﬂdor used for sleeping shall leaf shall provide a clear opening at least 30 inches wide and be
be one of the following types: : ;

. . atleast 76 inches high.
a. A door to the exterior of the dwelling. L . .
. 4. Where sliding doors are usedasequired exit, the clear
b. A stairway or ramp that leads to the floor above. openingshall beat least 30 inches wide and be at least 76 inches
c. A stairway that leads to a garage provided the garage hagh.
an exit door other than the overhead door (b) All exit doors shall be openable from the interior without
d. An egress window that complies with sub. (6), located the use of a key
each bedroom. (8) BaLconiEs. (a) Balconies shall be made of concrete, metal
(6) WinDowsUSEDFOREXITING. Windowswhich are installed or wood which is treated, protected or naturally decay-resistive
for exit purposes shall comply with the requirements of this sulm accordance with s. SPS 321.10.
section. (b) Balconies shall be provided with guardrails in accordance
(a) The window shalbe openable from the inside without thewith s. SPS 321.04 (3).
useof tools or the removal of a sash. If equipped with a storm or (¢) Balconies which are required for exit purposes shall also
screenjt shall be openable from the inside. - ‘ comply with all of the following requirements:
(b) 1. The nominal size of the net clear window opening shall 1 The balcony guardrail shaiérminate no more than 46
beat least 20 inches by 24 inches irrespective of heightdih.  jnchesabove the floor level of the balcony

Nominal dimensions shall be determined by rounding up fractions 2
: ; ¥ . . . The floor level of the balcony shall be no more than 15 feet
of inchesif they are/—inchor greater or rounding down fractlonsabovethe grade below

of inches if they are less thaf-inch.
y 3. The floor of the balcony shall have minimum dimensions

2. No portion of the windowincludingstops, stools, meeting ; : e
rails and operator arms, shall infringe on the required opening;.;fe3 dfifneér?gi osnfs%tf' tggfe%uu?rr(ejéagr%gd its supports may infringe on

() The area and dimension requirements of (yrmay be (9) SPLIT LEVEL DWELLINGS. In determining the exit require

infringed on by a storm window entin a split level dwelling, all levels that are to be considered

(d) 1. For any window used for exiting, the lowest point 0?single story shall be within 5 feet of each ather
clearopening shall be no more than 60 inches above the floor . .
(10) Two-FAMILY DWELLINGS. In a 2—family dwelling, each

2. If the lowest point of clear opening is more than 46 inCh?/elling unit shall be provided with exits in compliance with this
e

tweenrungs and shall extend to within 12 inches of exterior
grade.

6. The areawaghall be constructed such that water entering
the areaway does not enter the dwelling.

(7) DooRsSUSEDFOREXITING. (a) Doors used for exiting from
welling shall meet the following dimensions:

abovethe floor a permanent platform or fixture shall be installe ;

suchthat a flat surfacat least 20 inches wide and 9 inches dee ction.

N " 7 - History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
is located no more than 46 inches directly betlogclear opening. February,1985, No.350, ef. 3-1-85; emeg. am. (1) (b), (2) and (5) (b) 2. fef

i 5-7-857. (1) (b), . (1) (a) to be (1), am. (2), (7) and (@nd recr(5) to (6),
3. The topmost surface of the platfoonfixture shall be no 3 o ;rg d) ((13) {SQTrzn) (Ré é?s)x 1o be érglgg‘gy(N%_(Sggynééa_@??_sfg;c;(m ) (g éné

morethan 24 inches above the floor ) (7),r. and recr(10) and (1), RegistgrMarch, 1992, No. 435, f4-1-92; am. (8),
4. The topmost surface of the platform or fixture skapiport rl am(ij rzecr((éo) )(e(%,)gegﬁsterhtloyemberiggg, No. gzg, 2{2121—1535; an;. (6m()l§b)

f .and 2., r(ém ., Registedanuary , No. , &f2-1-99; rand recr(1),
alive load of at least 200 pounds. , 5), (7) and (8), am. (2) (b), (6), renum. (6m) to be (6) andand recr(6) (d) and
5. A Step used for the sole purpose of reaching the top of thias renum RegisterMarch, 2001, No. 543, fe#i—1-01; reprinted to correct print

i i i ing error in (6) (e) 2., Register September 2001 No. 68902-077: am. (1) (a), (5)
glzajt-f(())l"lm or fixture is exempt fronthe requirements of s. SF)S(a) (intro.) and (10) (b),.rand recr(1) (e), cr (1) (f) to (h), Register May 20080.
i i . . . 569, eff. 8-1-03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, ef
(e) 1. An egress window with any point of clear opetiefpw  1-1-05; CR 08-043: am. (title) and (1) (b)and recr(3) and (7), renum. (6) (€) 5.

i i i i (10) to (12) to be (6) (e) 5. a. and (8) to (10)(&) (e) 5. b. to d., (8) and (9)
adjacemgrade shall be prowded with an areaway In accordangggj;istenvlarch 2009 No. 639, £f4-1-09; correction in (2) (a) made under s. 13.92

with this section. () (b) 7., Stats., Register March 2009 No. 639; @R104' am. (1) (c) Register

2. The width of the areaway shall be at least equal to the widtegembe010 No. 660, &f1-1-11; correction in (6) (d) 5., (€., (8) (a), (b) made
of the window unders. 13.92 (4) (b) 7., Stats., Register Decembet 201 672.

3. The areaway shall be a minimum of 36 inches measured

perpendiculafrom the outer surface of the below-grade wall ENINGS. All doors and openings to the following areas shall be
4. If the bottom of the areaway is more than 46 inches bel a : : ; : :
adjacentgrade or the top of the areaway enclosureateaway 03&@85%228.2?:; gehgggfiﬂggogg%erelther anet clear opening width
shallbe provided with a ladder or at least one additional step to 8{d3 ) )
egress. Steps used to comply with this section are exempt from (a) Except as provided under pars. (b) and (c), all entrances
the requirements of s. SPS 321.04. Into common use areas.
5. a. Ladders or other stepsed to comply with subd. 4. may (b) Atleast 50% of the bedrooms.
infringe on the required area tiie areaway by a maximum of 6 (c) 1. At least one full bathroom, including doors or openings
inches. to a sink, toilet and tub or showelf this bathroom is accessible

SPS 321.035 Interior circulation. (1) DooRrs AND
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23 SAFETY AND PROFESSIONAL SERICES SPS 321.04

only through a bedroom, the bedroom door shall meet the mini 2. ‘Spiral staircase treads.’” Spiral staircase treads shall have
mumwidth requirements of this section. a minimum tread depth of 7 inches from nosing to nosing-mea

2. If one or more full bathrooms are provided on the first floopuredat a point 12 inches from the outer edgthefcenter column.
the bathroom meeting the requirements undergbgtion shall be 3. ‘Winder treads in series.’wb or more winder treads may
onthe first floor be placed immediately adjacent to each other anywhere in a stair

Note: This section does not require a full bathroom on the first.floor way provided both of the following conditions are met:

(2) HaLways. (a) Except as allowed under p@m), the clear a. The winder treads shall have a minimum tread depth of
width of hallways shall be at least 36 inches. inches measured at a point 12 inches from the narrow end of the

(b) The following areallowed to infringe on the required cleartread.
width of a hallway: b. The depth of thenmediately adjoining winder treads shalll

1. Door hardware and finish trim. be equal at a point 12 inches from the narrow end of the tread or

2. Handrails may infringe into the minimum width of a hallinside face of spindles or balusters.
way up to 4% inches on each side. c. Winder treads may not be used on a straight stairway

3. Heating registers may infringe into the minimum width 4. ‘Individual winder treads.” aAn individual winder tread
ahallway up to 4 inches and no part of the register may be moraay be placed between rectangular treads or at the end of a flight
than38 inches above the flaor of rectangular treads provided the tread depth, measured at a point

4. Ducts,pipes, light fixtures, structural features, and cornér2 inches from the narroend, is equal to the tread depth of the
treatmentghat arewithin 84 inches of the floor may infringe into rectangular steps in the flight.
the minimum width of a hallway by a maximum of24nches on b. There may be more than one individual winder tread in a
eachside. stairway or in a flight of stairs.

5. Unlimited infringements are allowed in a hallway more c. Wnder treads may not be used on a straight stairway
than84 inches above the flaor (d) Headroom. 1. Stairways shall be provided with a mini

(3) KitcHeNs. (a) There shall be at least 30 inches of eleafnum headroom clearance of 76 inclmeasured vertically from

ancebetween a wall, a permanently—installed kitchen island, pefline parallel to the nosing of the treads to the ceilinjt sofany
manently—installeckitchen cabinets and the following kitchenoverheadbbstruction directly above that line.

appliancesif provided: 2. The headroom clearance shall be maintained over an inter
1. Arange, cook top or oven. mediatelanding.
2. Asink, refrigerator or freezer 3. The headroom clearance shall be maintaoved a landing
(b) Measurements shall iaken from the face of the wall, thatis at the top or bottom of a stairway for a minimum distance
island, cabinet or appliance, ignoring knobs and handles. of 36 inches in the direction of travel of the stairway

Note: See ICC/ANSI A17.1chapter 10 for more guidelines relating to doors and  (e) Uniformity. 1. Within a stairway flight, the greatest tread
accessibleoutes. Under that standard, doors must be at least 80-inches in height@ath may not exceed the smallest tread depth by more3than
gg‘;;'g;gil:t“;‘g';“p“e’gpnlgtv;{ﬁagigg’;ﬂ;{;g,°f“3*'“°“es in width in order to provide inch and the greatest riser height may not exteedmallest riser

History: CR 08-043: crRegister March 2009 No. 639f.ef-1-09. heightby more thar¥/g inch.

2. Theallowed variation in uniformity under subd. 1. may not
SPS 321.04 Stairways and elevated areas. be used to exceed the maximum riser height under(ppor to
(1) ScorE. (a) General. Except as provided under pér), the decreaseéhe minimum tread depth under pan).
following stairways shall conform to the requirements of this sec (f) Open risers Stairways with open risers shall be €on

tion. structedto prevent the through—passage of a sphere with a diame
1. Every interior and exterior stairway attached to, ok sujer of 4 inches or lajer between any 2 adjacent treads.
portedby any part of the structure covered under this code. (9) Walking surface.The walking surface of staireadsand
2. Tub access steps, unless they are an integral part ofl@ingsshallbe a planar surface that is free of lips or protrusions
approvedplumbing product. thatcould present a tripping hazard.
(b) Exceptions. The following stairways are not required to . (3) HANDRAILS AND GUARDRAILS. (@) General. 1. Stair flights
complywith the requirements of this section: with more than 3 risers shall be provided witkeatst one handrail

the full length of the stair flight.

2. Handrails or guardrails shall be provided on all open sides
tair flights consisting of more th&misers and on all open sides

1. Stairways leading to non—habitable attics or crawl spacé‘%‘.r
2. Non-required stairways connecting the basement direc&lyS
to the exterior of thestructure without communicating with any ot 4reas that are elevated more than 24 inches above therfloor
otherpart of the structure. exterior grade.
(2) DeTAlLs. (a) Width. 1. Except fospiral staircases under nNote: A handrail provided at 30 to 38ches above the tread nosing meets the
subd. 2., stairways shall measure at leasti¢hes in width. heightrequirement for a guardrail on a stairway
Handrailsand associated trim may projectm@aximum of 4.5 3. a. Except as provided in sul8l.b., handrails and guar
inchesinto the required width at each side of the stairway drails shall be constructed to prevent the through—passage of a
2. Spiral staircases shall be at leastrzhes wide measured Spherewith a diameter of 4 inches or ¢gr. _
from theouter edge of the supporting column to the inner edge of b. The triangular area formed by the tread, riser and bottom
the handrail. rail shall have an opening size that prevents the through—-passage
(b) Riser height.1. a. Except for spiral staircases under sub@f a sphere with a diameter of 6 inches ogéar
2., risers may not exceed 8 inches in height measured vertically c. Rope,cable or similar materials used in handrail or guard
from tread to tread. rail infill shall be strung with maximum openings df:3nches
b. At the top and bottom of a flight, measurement shall beith vertical supports a maximum of 4 feet apart.
takenfrom the top of the nosing tbe finished floor surface unless Note: In some cases, the vertical supports could be simple cable staysehat of

i f ; ; ; calsupport to the rope or cable span. Structural posts must be supplied to provide
thefinished surface is carpetlng, in which case measurement Sn%ﬂail with the minimum 200 pound load resistance, as well as to resist the tensile

be made to the hard surface below the carpeting. loads exerted by the tightened rope or cable.
2. Risers in spiral staircases may not exc@é&dinches in 4. a. Handrails and guardrails shall be designed and con
heightmeasured vertically from tread to tread. structedto withstand a 200 pound load applied in any direction.

(c) Tread depth.1. ‘Rectangular treads.” Rectangular treads b. Handrail or guardrail infill components, balusters and
shallhave minimum tread depth of 9 inches measured herizqgranelfillers shall withstand a horizontally applied perpendicular
tally from nosing to nosing. load of 50 pounds on any one—foot—-square area.
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c. Glazing used in handrail or guardrail assemblies shall be 2. Intermediate landings that connect 2 or more straight
safetyglazing. flights of stairs, or 2 flights of stairs at a right angle, shall be at least
5. Exterior handrails and guardrails shall be constructed @ Wide as the stairway and shall measure at least 36 incttes in
metal,decay resistardr pressure—treated wood, or shall be prdlirectionof travel. . )
tectedfrom the weather 3. Curved or irregular landing shall have a radius of at least
(b) Handrails. 1. ‘Height. Handrails shall be located at least® NCNes. ) ) o _
30 inches, but no more than 38 inches above the nositigeof . 4. Curved or irregular landings shall haveninimum straight
treads. Measurement shall be taken from the hard structural slife measurement of 26 inches between the nosing of toer2
facebeneath any finish material to the top of the radriations nectingtreads measured at a point 18 inches from the narrow end
in uniformity are allowed only whea rail contacts a wall or newel of the landing measured along the nosing of the 2 treads.
postor where a turnout or volute is provided at the bottom step. (b) Landings at the top and base of staifslevel landing shall
2 ‘Clearance.’ The clearance between a hanangilthe wall e provided at the top and base of every stairs. The landing shall
b

surfaceshall be at leastd inches. e at leasas wide as the stairs and shall measure at least 3 feet in
AN , . éhe direction of travel.
3. ‘Winders.” a. Excepas provided under subd. 3. b., th . . .
required handrail on winder steps shall be placed onside (c) Doors at landings.1. Except as provided in subd. 1. a. to

wherethe treads are wider c., level landings shall be provided on each side of any door

. A locatedat the top obase of a stairs, regardless of the direction of

b. Where all winder steps infight have a tread depth of at gy ing “j the following exceptions, stairways to attached garages,
least9 inches from nosing to nosing measured at a point 12 |nct§

Srportsor porches are considered interior stairs:
from the narrow end othe tread, the required handrail may be L -
locatedon either side of the stairway a. A landing is not required between the door and the top of

__interior stairs if the door does not swing over the stairs.

4. 'Projection.” Handrails and associated trim may project b. A landing i ;
; ; ; ; ; : . Alanding is not required between tfeor and the top of
Eﬂi%égirzeg:ghegiévédth of stairs and landingmaximum of 4> an interior stairs of 1 or 2 risers regardless of the direatibn
. e Co . . swing.
5. Size and configuration.” Handrails shall be symmetrlceﬁ c. Alanding is notequired between a sliding glass door and

aboutthe vertical centerline to allow for equal wraparounthef . ) )
thumband fingers. thetop of an exterior stairway of 3 or fewer risers.

a. Handrails with a round or truncated round cross sectional 2- The exterior landing, platform or sidewalk ateatterior
gripping surface shall have a maximum whole diameter of (goorwayshall be located a maximum of 8 inches below the inte
inches. rior floor elevationand shall have a length of at least 36 inches in

S . _ the direction of travel out of the dwelling.

b. Handrailswith a rectangular cross sectional gripping SUr History: Cr. RegisterNovember1979, No. 287, &6-1-80; rand recrRegister

face shall have a maximum perimeter &f Biches with a maxi  February,1985, No. 350, &f3-1-85; am. (intro.),. rand recr(1) (c),renum. (3) (f)

; ; i i to Comm 21.042, Registefanuary1989, No. 397, &f2-1-89; r and recr(intro.)
mum cross sectional dimension ofiZinches. and (3) (c), am. (1) (a2) (a) and (c) 2. and (3) (a), €2) (c) 6., March, 1992, No.
¢. Handrails with other cross sections shalve a maximum 435,eff. 4-1-92; rand rect RegisterNovember1995, No. 479, &f12-1-95; am.

; ; ; R (1) (c) 1.and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am..(&) (b)
crosssectional dimension of the aripping surface 6§ ihches (intro.), Register February1997, No. 494, &€f3-1-97;reprinted to restore dropped

with a maximum linear gripping surface measurement 'af 6 copy,RegisterMarch, 1997, No. 495; (1), renum. (intro.) to be (1) and am., renum.
inchesand a minimum linear gripping surface of 4 inches. gi) and (3) to be (3) and (4), ¢2) and rand recr(4) (a), RegisterMarch, 2001, No.

. ; ; ; ; 3,eff. 4-1-01; CR 02-077: am. (2) (b) 1., (¢) 1. and (3) (a)28r(f) and (3) (c)
Note: See ap.peerM for further |r1format|on on handr.all measurement. . 3..1. and recr(3) (b) 3., renum) (c) to be (4) (c) 1. (intro.), a. fo c. and 2. and am.
6. ‘Continuity.’ Handrails shall be continuotisr the entire (4) (c) 1. (intro.) and 2. Register May 2003, No. 568,&f1-03; CR 03-097: am.

i i i - (2) (), (3) (a) 3.,and (c) 3. Register November 2004 No. 587, f1-05; CR
lengthof the stairs except in any one of the f0|.|OWIng cases: 8 )_((;)43(:r.)a(n3 recr(l)’(a%. ) (g) e o oy ok EfL-0%
a. A handrail may be discontinuous at an intermediate lan@)3. c., 4. b., c., (c) 1. b. and c., renum. (3) (a) 4. and (c) 1. to be (3) (a) 4. a. and (c)

ing. 1. a. Register March 2009 No. 639 &-1-09.

b. A handrqll may havg newel pogts. . ) SPS 321.042 Ladders. Ladders which are used as pairt
c. A handrail may terminate at an intermediate wall proV|d®required exit shall conform to this section.

thelower end of the upper rail is returned to the wall or provided ; ;
with a flared end, the horizontalfeét between the 2 rails m |0a(dl~,¢,)mlcD :ts iggsLtoéAgO plaﬁﬂcégrs shall be designed to withstand
morethan 12 inches measur&é®m the center of the rails, and i :

h y TREAD ORRUNGS. (&) Minimum tread requirements shall
boththe upper and lower rails can be reached from the same trgga p)ecified in Able 321.(0‘)12_ feads lesthan Q?nches in width

withouttaking a step. shallhave open risers. All treads shall be uniform in dimension.
(c) Guardrails. 1. ‘Application.” a. All openings between

floors, and open sides of landings, platforms, balconies or porches Table 321.042

thatare more than 24 inches above grade or a floor shall be preitch of Ladder

tected with guardrails. ,('-ér;gltreeté)s;-lorizontal Ma>ziir;1éjhrgsr)ise Minir(r;rt:g;]g'sr)ead
b. The requirements under subd. 1.apply where insect 7 gto 284 3 5

screensare the only means of enclosure or protection for a surfade: ’

thatis more than 24 inches above grade or a floor greater than 48.4 to 55.0 9 8
c. For exterior applications, the 24 inch vertical measuremef{eae" than 55.0to 61.4 10 !

shall be taken from the lowest point within 3 feet horizontally9reater than 61.4 to 67.4 n 6

from the edge of the deck, landing, porch or similar structure. greaterthan 67.4to 71.6 12 5
2. ‘Height” Guardrails shall be located at leastiBghes  9reaterthan 71.6 10 75.9 12 4

abovethe floor Measurement shall be taken frtime hard struc ~ greater than 75.9 to 80.5 12 3

tural surface beneath any finish material to the top of the rail. greater than 80.5 to 90 12 2

3. ‘Opening size.” Guardrails shall be constructed to prevent (b) Rungsmay only be used for ladders with a pitch range of
the through—passage of a sphere with a diameter of 4 inches76t to 90. Rungs shall be at least 1 inch in diameter for metal lad
larger. dersand % inch for wood ladders. All rungs shall be unifonm

(4) LanDINGS. (a) Intermediatelandings. 1. A level inter ~ dimension.
mediatelanding shall be provided in any stairway with a height of (3) Risers. Risers shalbe uniform in height and shall con
12 feet or more. form with Table 321.042.
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(4) WipTH. The widthof the ladder shall be a minimum of 20naturallight by means of glazeabenings. The area of the glazed

incheswide and a maximum of 30 inches wide. openingsshall be at least 8% tie net floor area, except under the
(5) HanDRrAILS. (a) Handrails shall be required for ladder$ollowing circumstances:
with pitches less than 65 (a) Exception. Habitablerooms, other than bedrooms, located

(b) Handrails shall be located so the top of the handrail isiitbasements or ground floors do not require natural light.
least30 inches, but not more than 38 inches, attbeenosing of (b) Exception. Natural light may be obtained from adjoining
thetreads. areasthroughglazed openings, louvers or other approved meth

(c) Open handrails shall be provided with intermediate rails 66's. Door openings into adjoining areas may not be used to satisfy
an ornamental pattern such that a sphere with a diameter oth& requirement.
inchesor laiger cannot pass through. (2) VenTLATION. (a) Natural ventilation. Natural ventilation

(d) The clearance between the handrail tredwall surface shall be provided to all habitable rooms by means of openable
shallbe at least% inches. doors,skylights or windows. The net area of the openable doors,

(e) Handrails shall be designed and constructed to withstafify/!ightsor windows shall be at least 3.5% of the net floor area
a 200 pound load applied in any direction. 0 It_he rc;om. Bgllancetd _meghanlca:(vlt_enﬁltlatlon mgy be prO\(lddedd

(6) CLEARANCES. (a) The ladder shall hageminimum clear I €U Of openabie exterior aoors, Skylights or windows provide
anceof at least 15 inches on either side of the center of the treg}system is capablef providing at least one air change per hour
: resh outside air while the room is occupied. Infiltration may
(b) Theedge of the tread nearest to the wall behind the l1addgji pe considered as make—up air for balancing purposes.

shall be separated from the wall by at least 7 _mches. b) Exhaust ventilation All exhaust ventilation shall terminate
(c) A passage way clearance of at least 30 inches parallel to {i&sidethe building.

slopeof a 90 ladder shalbe provided. A passage way clearance (3) SAFETY GLASS. Except as provided in p4e), glazing shall

of at least 36 inches parallel to the slope of al@8der shall be / : ;
provided. Clearances fdntermediate pitches shall vary betweerfONSISt Of safety glass meeting the requirements of CPSC 16 CFR,
art1201 when installed in any of the following locations:

these2 limits in proportion to the slope. L X X

(d) For ladders with less than a°7sitch the vertical clearance _, (&) Inany sidelight or glazing adjacent to a door that meets all
aboveany tread or rung to an overhead obstruction shall be at I€dsihe following: , L
6 feet 4 inches measured from the leadiuge of the tread or 1. The nearest point of the glazing is within 2 feet of the.door
rung. 2. The nearest point of the glazing is within 5 feet of the floor

History: Renum. from Comm 21.04 (3) (9. (intro.), RegisterJanuary1989, 3. The plane of the glazing is within 30 degrees of the plane
No. 397, ef. 2-1-89; am. (6) (b), Registeovember1995, No. 479, &f12-1-95; o e
am. (5) (b) and (c), Registedanuary1999,No. 517, efft 2-1-99; correction in (2) of the door when the door is in the C_lose_d posmon. .
(a), (3) made under s.13.92 (4) (b) 7., Stats., Register DecemleNa0&72. (b) In any wall where the glazing is within 5 feet vertically of
thelowest drain inlet and within 3 feet horizontally of the nearest

. SPS 321.045 Ramps. (1) GENERAL. Every exterioror partof the inner rim of a bathtub, hot tub, shoveg or whirlpool
interior ramp which leadi or from an exit shall comply with the gppliance.

requirementsf this section. (c) Within 4 feetvertically of a tread or landing in a stairway

Note: See ICC/ANSI A17.1 chapter 5 for more guidelines relatinghe design s :
andconstruction of an accessible ramp. Under that standard, ramps afrupssi andwithin one foot horizontally of the near edge of the tread

ble route for people with disabilities should havel@pe of not more than 1-foot of Ianding.
risein 12-feet of run and should have handrails on both sides of the ramp. (d) Within 4 feet verticallyof the floor and 3 feet horizontally
(2) SLope. Ramps shall not havegsadient greater than 1 in of the nosing of the top or bottom tread of a stair

e e e £ (¢) Sl glass s not reqired where the size of an indiicual

tob ﬁgneof glass is 8 inches or less in the least dimension.

0 beé ramps. . . Note: The U.S. Consumer Product Safety Commission requires safety glass for
(3) SurrAcEAND WIDTH. Ramps shall have a slip resistant sumlazingin internal and externaloors, including storm doors and patio doors, as well

face and shall have a minimum width of 36 inches measur%gor the tub or shower enclosures themselves. These federal rules, contained in 16
betweenhandrails R,subchapter B, part 1201, apply in addition to any state rules or statutes.

. . . Note: Glass blocks are considered to be masonry products and are regulated under
(4) HanbralLs. Handrails shall be provided on all open 5|de$é ACI 530 standard adopted under s. SPS 320.24. Thegtaegjuired to be safety

of ramps. Every ramp that overcomes a change in elevatior? j_‘“g- _

B . B +1 History: Cr. RegisterNovember1979, No. 287, €f6—-1-80; rand recr(1) and

morethan 8 'nChe§ shall be prOV'qed with at least one handrat&), RegisterFebruary1985, No. 350, &f3-1-85; rand recr(3) and (4), Register
(@) Ramps which have a gradient greétt@n8.33% or 1:12 July, 1986, No. 367, éf1-1-87; am. (4), Registedanuary 1989, No. 397, &f

or one foot rise in 12 feet of run and which overcome a change? I;iggge’}I(\lzgv(g?ﬁggri‘gg5(5,)\iORiglgtbéff%gfifgg?émO-( ?335&&%;;(%;;?-(%%)

elevationof more than 24 inches, shall be provided with handraiigister january 1999, No. 517. &f2-1-99:CR 02-077: am. (1) (and (5) (b)

on both sides. RegistetMay 2003 No. 569, £f8-1-03; CR 08-043: am. (title),(8) and (4), renum.
(b) Handrails shall be located so the top of the handrail is &% be (3) and am. (3) (intro.),and recr(3) (=) and (b) Register March 2009 No.

least30 inches, but not more than B&hes above the ramp sur "~

face. _ SPS 321.06 Ceiling height. Al habitable rooms, kitch
(c) Open-sided ramps shall have the area below the handggib hallways, bathrooms and corridaisall have a ceiling height
protectecby intermediate rails or an ornamental patteforévent  of at least 7 feet. Habitable rooms niye ceiling heights of less
the passage of a sphere with a diameter of 4 inchesgarlar  than7 feet provided at least 50% of the rosifibor area has a ceil
(d) The clear space between the handrail and any adjoining height of ateast7 feet. Beams and girders or other projections
wall shall be at least/2inches. shall not project more than Biches below the required ceiling
(5) LanpinGs. A level landingshall be provided at the top, atheight.
the foot andat any change in direction of the ramp. The landingHistory: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
shallbe at least as wide as the ramp and shall measure at leasP%a1985, No. 350, é3-1-85.

feetin the direction of travel. ;
History: Cr. RegisterJanuary1989, No. 397, &f2-1-89; am. (3) (intro.), Regis SPS 321.07  Attic and crawl Space access. (1) ATTIC.

ter, March, 1992, No. 43%f. 4-1-92; am. (3) (c), RegisieMovember1995, No. Attics with 150 or more square feet of area and 30 or more inches
479, eff. 12-1-95; am. (3) (b), Registefanuary1999, No. 517, &2-1-99; CR  of clear height between the top of the ceiling framing and the bot
03-097:am. (3) (c) Register November 2004 No. 587, Bf1-05; CR 08-043: tom ofthe rafter or top truss chord framing shall be provided with

renum.(iniro.) and (1) to (4) to be (1) to (5) and am. (1) Register March 200880. - 5 access opening of at least 14 by 24 inches, accessible from
' ' insidethe structure.
SPS 321.05 Natural light and natural ventilation. (2) CrawL spaces. Crawl spacewith 18 inches of clearance

(1) NATURAL LIGHT. All habitable rooms shall be provided withor more between the crawl space floor anduhderside of the
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housefloor joist framing shall be provided witdn access opening 2. Only glazing allowed by théoor's listing may be installed
of at least 14 by 24 inches. in any door required under this section.
Note: Access to plumbing or electrical systems may be required under chs. SPS, i inag fi i
382 to 387, Plumbing Code or ch. SPS 316, Electrical Catemé 2. Wa?ldS)OIpCtgﬁT’l Ogiﬂlanllgf)el rcﬁg(c:?esg if’])poennemc?fﬂtl’rgefo?lgevai:]atl\(l)vg =
History: Cr. Register November 1979, No. 287, &f6-1-80; am. Register g9 : ! p . ) 9 y :
March, 1992, No. 435, &f4-1-92; am(1), RegisterNovember1995, No. 479, &f a. The opening is protected with a material that has a finish

12-1-95. rating of at least 20 minutes.
SPS 321.08 Fire separation and dwelling unit sep b. The opening is protected in the same way as the wall or ceil

aration. (1) FIResePARATION. Dwelling units shall be separatedIng where the opening is located. .

from garage spaces, accessory buildings, property lines and other2- The cover or door of the access opening shafidrena
dwelling units in accordance witheBle 321.08 and the following Nently installed with hardware that will maintain it in the closed
requirements: positionwhen not in use.

(2) DWELLING UNIT SEPARATION. (&) General. In 2—family

Table_321.08 dwellings,dwelling units shall be separated from each other and
Blsttance Fire Rated from shared tenant spaces including attics, basements, garages,
etween i i
BetweenDwelling And: Objects! Construction25 vestibulesand corridors.

Detached garage or accessonyLess than 5 feet 3/4-hour walP (b) Attic separat_ion. Dwe”ing units Wi.th attic Space t.hat
building on same property 1/3-hour door or windo&y  €Xtendsover both units shall be separated in accordanceonéh

Another dwelling on same Less than 5 feet 3/4—hour walf* of the following:

property 1/3-hour door or windofv 1. ‘Complete separation.” The units shall be provided with
Detached garage, accessory 5 to 10 feet 3/4-hour walP wall construction under pafd) that extends all the way to the
building, or other dwelling on No requirement on open undersideof the roof deck.

same property ings 2. ‘Vertical andhorizontal separation.” a. The units shall be
Detached garage, accessory More than 10 No requirements provided with wall construction under péd) that extends to the
building, or other dwelling on feet dwelling unit ceiling and ceiling construction under .p@).

same property . - . A .
Property Lines Less than 3 feet 3/4—hour wall b. Dwelling units using this method of separation shaHl pro

1/3—hour door or window  Vide attic draft stopping under pdf) that extends all the way to
theunderside of the roof deck above and in line withstigaration

Property Lines 3 feetormore  No Requirements wall
Zero Lot Line None Follow sub. (2) (d : . . . . .
requiremené ) (@) (c) Doors. Any door installed in the dwelling unit separation
IDistance shall be measured perpendicular from wall to wall or property line, Sha!l have the dooand f_rame as_sembly l_ab6|5d _by_ an 'nde‘)endem
ignoring overhangs. testingagency as having a minimum fire-resistive rating of 20
2 Fire rated construction shall protect the dwelling from an exterior fire source. Minutes. The test to determine the 20-minute rating is not
3Fire rated construction may be in either facing wall. requiredto include t_he hose str-eam p_orﬂon of Fhe test.
4 Fire rated construction shall be in both facing walls. (d) Walls. Walls inthe dwelling unit separation shall be pro
5 The methods for garage separation in (®rl. are examples &f hour wall tectedby not less than orlayer of¥/g-inch Type X gypsum wail
construction. boardor 2 layers of4-inch gypsum wallboard or equivalent on

(a) Attached garagesl. The walls and ceiling between arfachside of the wall with joints in compliance with sub. (1) (a) 2.
attachedjarage and any portion of the dwelling, including attic or (e) Floors and ceilings.A fire protective membrane aie
soffit areas, shall b—hour fire—resistive construction or shall bdayer of5/g-inch Type X gypsum wallboard with joints in cem

constructedhs specified in any of the following: pliance with sub. (1) (a) 2., shall be provided on the ceiling
a. One layer of/g—inch Type X gypsum drywalhall be used beneattthe floor construction that provides the separation.
onthe garage side of the separation wall or ceiling. (f) Draft stopping for concealedof spaces and atticsl.

hAttic areas, mansards, overhangs and abecealed roof spaces
shallbe draft stopped above and in line with the separation wall.

2. Acceptable draft stopping materials include:

b. One layer of2—inchgypsum drywall shall be used on eac
sideof the separation wall or ceiling.

c¢. Two layers of/2—inch gypsum drywall shall be used on the 3
garageside of the separation wall or ceiling. a. ]/8__'nCh wood structural panel.

2. For all methods listed under subd. 1., drywall joints shall P: ¥>~inch gypsum board.
comply with one of the following: (3) PENETRATIONS. (a) Ducts. 1. Except as allowed under

; subd.2., all heating and ventilating ducts that penetraezaired

a Jqlnts shal be.taped or sealeq. . separatiorshall beprotected with a listed fire damper with a rating
b. Joints shall be fitted so that the gapo more thaizo-inch  of at least 90 minutes.
with joints backed by either solid wood or another layer of drywall 5 16 fire damper requirachder subd. 1. may be omitted in
suchthat the joints are staggered. anyof the following cases: T

Note: 1/20-inch is approximately the thickness of a U.S. dime. a. There is a minimum of 6 feet obntinuous steel ductwork

3. \ertical separations between an attached garage ang ' : )
dwelling shall extend from the top of a concrete or masonr %t least one side of the_penetratlon. .
foundationto the underside dhe roof sheathing or fire—resistive. b- The duct has a maximum cross-sectional area sdare
ceiling construction. Inches.

(b) Structural elements exposed in an attached garage.(b) Electrical and plumbing component&enetrations of a
Beams, columns ancbearing walls which are exposed to théequiredseparation bylectrical and plumbing components shall
garageand which provide support for habitable portions of thee firmly packedwith noncombustible material or shall be pro
dwelling shall be protected by one of the methods specified in pigctedwith a listed through—penetration firestop system with-a rat

(a) 1. a. or c. or others hour fire—resistive protection. ma_otf at |gast th‘eNhOUVb 1679, No. 287 66180 rand recrRedist
Istory: I RegisterNovember , NO. y —1—-c0; rand recrregister

~ (c)Doors. 1. The door and frame assembly betweenltved- February,1985, No. 350, & 3-1-85; cr (1m),am. (2), (5) (c) anddble, Register

ing unit and an attached garage shall be labeled by an independgiuary1989, No. 397, &2-1-89; am. (2), (4) and (5) (a) (intro.), renu@) (b)

testingagency as having a minimum fire—resistive rating of 2@d(c) to be (5) (c) and (d) arain. (5) (d), cr(5) (b) and (e), (6), Registevlarch,
; ; ; A 92,No. 435, et 4-1-92; 1 (3) (a), (5) (d), .(3) (b)and (c), (5 ©
minutes. The test to determine the 20-minute rating is n%f)and oy ) ) o (ra() ()|r1(32))( ()6()%6)’?2)“{2 (é),)I(ae)g@eN(g)ve(m)b(gr)ltggg?

requiredto include the hose stream portion of the test. No. 479, ef. 12-1-95; rand recr(5) and (6) (b), am. (6) (c) and (d){8) (€) and
Note: Acceptable tests for finating of door assemblies include ASTM E-152,cr. (7), RegisterJanuary1999, No. 517, &2-1-99; r (1) to (4), renum. (5) to (7)
UL 10B, and NFR 252, to be (1) to (3), and c(2) (e), RegisteMarch, 2001, No. 543, e#-1-01; corree
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tionsin (2) (c) and (dyvere made under s. 13.93 (2m) (b) 7., Stats., Redistech,  |nterconnectionand battery—backup are not requiredtliese
2001,No. 543; CR 02-077: am. (1) (a) 1. and (2) (a) to (c) Register May 2003

569,6F. 8-1-03; CR 08-043: am. (1) (into.) arabie, r (1) (&) 4. and (2) (e), renum. dwellings. o o

(1) (c), (2) (b).(c) and (d) to be (1) (c) 1., (2) (c), (d) and (e) and am. (2) (d))cr (3) For family living units with one or more communicating

©2. (12)0(9b) and (ft),,-'ahda%slﬁ(zll) (()%)n L and 82) (a)leegIZSEi; ’(\g")ﬂf?ChSZtO?E’ Mo. 839split levels or open adjacent levels with Iésan 5 feet of separa

efr. 4—1-09; correction in e . ade under s. . ., olats., rRegistgr

March2009 No. 639; correction in (1) (intro.) made undei®92 (4) (b) 7., Stats., qﬁon.between Ie\(els, one smoke de.teCtor. on the upper level shall

RegisterDecember 201l No. 672. sufficefor an adjacent lower level, including basements. Where
thereis an intervening door between one level and the adjacent

SPS 321.085 Fireblocking. (1) FIREBLOCKING LOCA-  lower level, smoke detectors shall be installed on each level.

TIoNS. Fireblocking shall be provided in all tife following loca (4) Smokealarms and detectors shall be maintained in aecord
tions: - . _ancewith the manufactures specifications.

() In concealed spaces of walls and partitions, including (5) For envelope dwellings, at lea3tsmoke alarms shall be
furred spaces, at the ceiling and floor levels. placedin the air passageway3he alarms shall be placed as far

(b) At all interconnections between concealed vertical arbart as possible.
horizontalspaces including the attachment between a carport and(e) In basements where two required exits are separated by a

adwelling. o continuouswall, a smoke detector shall be placed on each side of
(c) In concealed spaces between stair stringers at the top tredvall within 21 feet of each exit.
bottom of the run and at any intervening floor level. History: Cr. RegisterNovember1979, No. 287, &f6—1-80; r and recrRegister

. . : bruary 1985, No. 350, &f3-1-85; r andrecr RegisterApril, 1990, No. 412, éf
(d) Atall openings around wires, cables, vents, pipes, ducESy"gg e, to be (1), c(2) and (3), RegisteMarch, 1992, No435, ef. 4-1-92;

chimneysand fireplaces at ceiling and floor level. renum.(2) and (3) to be (3) and (4), €2), RegisterNovember1995, No. 479, éf

i i i 12-1-957. and recr(1), r. (2), renum. (3) and (4) to be (2) and (3), and4rand
(2) FIREBLOCKING MATERIALS. Fireblockingshall consist of (). RegiaiorMarch. 2001 Rio. 543 B¥1-01: CR 08-04% am. (1) and (3).

oneof the_ f0”0Wing: renum.(2) to be (2) (aand am., cr(2) (b) and (6) Register March 2009 No. 638, ef
(@) 2-inch nominal lumber 4-1-09.

(b) Two layers of one-inch nominal lumber SPS 321.095 Automatic fire sprinklers. (1) Exceptas

(c) One thickness éfi—inch nominal plywood or wood struc i Pl g ;
" > ; . providedin subs. (2) and (3), the design, installation, testing and
tural panel W'.th any Jo'ms. backed with the same ma‘e“?'- maintenancef automatic fire sprinklers shall conform to MFP
(d) One thickness dk—inch gypsum wallboard, face nailed ory3p.
facescrewed to solid wood, with any joints backed with the same (2) (a) The requirements of NBPL3D sections 6.3 (4), 8.1.3

a(tg)ri?zli.belglass or mineral wool batt insulation may be used ﬁnd8.6 are not included as part of this code.
/ o ) (b) Fire department connections gnehibited in multipur
both of the following conditions are met: dpgsepiping systems.

inchlés The least dimension of the opening may not excee (3) (@) Limited area automatic fire sprinkler systems are
) . ) . . allowedin dwellings.
2. The batt shall be installed to fill the entire thickness of the (b) 1. Alimited area automatic fire sprinkler system shall add
openingor StL.'d cavity . L the following wording to the warningign required in 6.3(5) of
(f) For wires, cables, pipes and vents pnign—shrinking NFpA 13D: “The number and location of sprinklers in this system
caulk, putty mortay or similar material may be used provided NQgesnot conform to NER 13D.”
dimensionof the opening exceedsinch around thepenetrating 2. An automatic fire sprinkler system providing fire protec

object. . ' ) . tion throughout thelwelling in accordance with NAPL3D shall
(g) For chimneysfireplaces and metal vents, fireblockingaqdthe following wording to the warning sign requirecsig(5)

shallbe metal, cement board or other noncombustible materigl NFR\ 13D: “The number and location of sprinklers in this-sys
History: Cr. RegisterMarch, 2001, No. 54&f. 4-1-01; CR 02-077: am. (1) (b) tem conform .With NER 13D."

RegisterMay 2003 No. 569, &f8-1-03. - - - .
g Y Note: Multipurpose piping systems need to conform to provisions of the Plumbing

SPS 321.09 Smoke detectors. (1) A listed and labeled ggtg%lguztesrppsip?r?é tsc))/;%z{mThese systems attach fire sprinkler heads to theglwelling

multiple—station smoke alarmwith battery backup shall be = Note: Chapter 145 of the Statutes requires autorfiegisprinkler systems on ded
installedin all of the following locations: icatedwater supply systems, to be installed by a licensed sprinkler fitter

(@) An alarm shall be installed inside each sleeping room. amjt?e”c':rR%gig?e}oﬁféfﬁezegf&%r_ “ggg“g?g?f_“]‘f_- 639f.6-1-09; CR 10-103:

(b) On floorlevels that contain one or more sleeping areas, an
alarmshallbe installed outside of the sleeping rooms, within 21 SPS 321.097 Carbon monoxide alarms. (1) DErINI-
feetof the centerline of the door opening to afgeping room and TioNs. In this section:

in an exit path from any sleeping room. (@) “Fuel-burning appliance” has the meaning given in s.
(c) On floor levels that do not contain a sleeping area, an alat®l.647(1) (b), Stats.Fuel-burning appliances include stoves,
shallbe installed in a common area on each floor level. ovensgrills, clothes dryers, furnaces, boilers, water heaters, fire
Note: Section 50.035 (2), Stats., requires the installation of a complete low vafilacesand heaters.
age,interconnected or radio—transmitting smoke detection systemdarathunity— Note: Section 101.647 (1) (b), Stats., reads: “Fuel-burning appliance” raeans
basedresidential facilities including those having 8 or fewer beds. devicethat is installed in a dwelling, that burns fossil fuel or carbon-based fuel, and

Nolte: SECtié)n 101.645 r(13),b5t¢’:1'f3-v fequifﬁS tge Ol\aner ofda dmwgir;g tolinstall-a fumkat produces carbon monoxide as a combustion by—-product.

tional smoke detector in the basement of the dwelling and ol vel except w . . ” . f :

the attic or storage area of each dwelling unit. The occupant of such a dweliing unit () “Touristrooming house” has the meaning given in s. DHS
shallmaintain any smoke detector in that unit, except that if any occupant who is 385.03(20).

the owner or any state, countyity, village or town dicer, agent or employee  Note: Section DHS 195.03 (20) readsotTist rooming house” means all lodging
chargedunder statute or municipal ordinance with powers or duties involving inspgslacesand tourist cabins and cottages, other than hotels and motels, in which sleeping
tion of real orpersonal properfygives written notice to the owner that the smokeaccommodationare ofered for pay to tourists or transients. It doesinclude pi
detectoris not functional the owner shall provideithin 5 days after receipt of that vateboarding or rooming houses not accommodating townigtansients, or bed and
notice,any maintenance necessary to make that smoke detector functional.  breakfasestablishments regulated under ch. DHS 197.

Note: Section 101.745 (4), Stats., requires that the manufacturer of a modular i i
homeshall install a functional smoke detector on each floor level except therattic (2) NEW CONSTRUCTION. (a) General. Except as provnded In

storagearea of each dwelling unit. sub. (4), listed and labeled carbon monoxide alarms shall be

(2) (a) Except for dwellings with no electrical service, smok#stalledand maintained in accordance with s. 101.647 (2) to (6),
detectorgrequired by this section shall be continuously poweregfats.in one and 2—family dwellings, for which building permit
by the house electrical service, and shall be interconnectbdtso applicationswere made or construction commenced oafter

activationof one detector will cause activation of all detectors.F?\‘biuasrylt{ 201%11- 647 (2) o (6), Stat g
. - ; : - " Note: Section 101. o (6), Stats., reads:
(b) Dwellings with no electrical service shall be provided with (2) \sral aTion AND SAFETY CERTIFICATION. The owner of a dwelling shall install

battery—poweredmokedetectors in the locations under sub. (1)anycarbon monoxide detector required under this section according to the directions
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andspecifications of the manufacturertbe carbon monoxide detectok carbon  touristrooming houses and that contain fuel-burning appliances
monoxidedetector required under this section shall bear an Underwriters Laborglq gaccordance with s. 101.149 (2) and (3), Stats
ries, Inc., listing mark and may kedevice that is combined with a smoke detector Note: Section 101.149 ('2) and.(3) Stats.. reads: ! '

(3) REQUIREMENTS. (a) The owneof a dwelling shall install a functional carbon ( : : ! ¥ T .

: : ; 2) INSTALLATION REQUIREMENTS. (a) Except as provided ar (b), the owner
monoxidedetector in the basement of the dwelling and on eachléwerexcept the ¢ 5 tegigential buildinghall install a carbon monoxide detector in all of the follow
attic, garage, or storage area of each dwelling unit. A carbon monoxide dete%plaees not later than the date specified under(gar
wired to the dwellings electrical wiring system shall havéackup battery power 1. In the basement of the building if the basement has a fuel-bapytignce.
supply. Except as provided under pé), the occupant of the dwelling unit shall 2. Within 15 feet of each sleeping area of a unit that has a fuel-burning appliance.

maintainany carbon monoxide detector in that unit. This paragraph does not appl)é_ Within 15 feetof each sleeping area of a unit that is immediately adjacent to a

to the owner of a dwelling that has no attached garage, no fireplace, and no fygli o+ has a fuel-burning appliance
burningappliance. '

. . _— . ’ . 4. In each roonthat has a fuel-burning appliance and that is not used as a sleepin
(am) 1. If the building permit for the initial construction of a dwelling was issued o5 A'carhon monoxideletector shall bge ir?gtalled under this subdivision not moPe 9
on or after February 1, 201 and the electrical service for the dwelling is providedpan 75 feet from the fuel-burning appliance.

by a public utility as defined in s. 196.01 (5), the owner of the dwelling sfeitll 5. In each hallway leading from a unit that has a fuel-burning appliance, in a loca
eachcarbon monoxide detector required under (@rso that it is powered by the tjon thatis within 75 feet from the unit, except that, if there is no electrical outlet

dwelling’s electrical wiring system, except as provided under subd. 2. - within this distance, the owner shall place the carbonoxide detector at the closest
2. The requirement that each carbon monoxide detector be installed in the maafeilableelectrical outlet in the hallway

providedunder subd. 1. does not apply to a dwelling if the dwelling, when initially (b) If a unit is not part of a multiunit building, the ownettioé residential building
constructed, had no attached garage, no fireplace, and no fuel-burning applianaeednot install more than one carbon monoxide detector in the unit.

(b) If any occupant who is not the owner of a dwelling, or any person authorizedc) 1. Except as provided under subd. 2., the owner of a residential building shall
by state law or by cityvillage, town, or county ordinance or resolution to exerciseomplywith the requirements of this subsection before the building is occupied.
powersor duties involving inspection of real or personal propegiyes written 2. The owner of a residential building shall comply with the requirements of this
noticeto the owner that the carbon monoxide detector is not functionaiwther  subsectiomot later than April 1, 2010, if construction of the building was initiated
shallprovide, within 5 days after receipt of that notice, any maintenaecessary beforeOctober 1, 2008, or if theepartment approved the plans for the construction
to make that carbon monoxide detector functional. of the building under s. 101.12, Stats., before October 1, 2008.

(4) INsPECTION. The department or person authorized by dtateor by city vil- (d) Any carbon monoxide detector thmars an Underwriters Laboratories, Inc.,
lage,town, or county ordinance or resolution to exercise powers or duties involviliging mark or similar mark from an independent product safety certificatggae or
inspectionof real or personal property may inspect new dwellings and, at the requaiggtion satisfies the requirements of this subsection.
of the owner or rentemay inspect the interior of a dwelling unit in a dwelling to  (€) The owner shall install every carbon monoxide detector required by this sub
ensurecompliance with this section. sectionaccording to the directions asgecifications of the manufacturer of the-car

(5) LIABILITY EXEMPTION. The owner of a dwelling is not liable for damages resultPon monoxide detector R
ing from any of the following: (3) MAINTENANCE REQUIREMENTS. (&) The owner of eesidential building shall

(a) A false alarm from a carbon monoxide detector if the carbon monoxide deted@gsSonablynaintain evergarbon monoxide detector in the residential building in the
wasreasonably maintained by the owner of the dwelling. mannerspecified in the instructions for the carbon monoxide detector

(b) The failure of a carbon monoxide detector to operate properly if that failure wagP) An occupant of a unit in a residential building may give the owner of the resi
the result of tampering with, or removal or destruction of, the carbon monoxide degﬁntlal building written notice that a carbon monoxide detector in the residential

: jlding is not functional or has been removed by a person titharthe occupant.
tﬁr by a person otbhler thgn the c()jm;)nerhof the dwelf"%g CZ_; thtlerresult of a faulty dete owner of the residential building shall repair or replace the nonfunctional or
thatwas reasonably maintained by the owner of the dwelling. missingcarbon monoxide detector within 5 days after receipt of the notice.

(6) TAMPERING PROHIBITED. No person may tamper with, remove, destriiscon c) The owner of a residential building is not liable for damages resulting from an;
nect,or remove batteriesom an installed carbon monoxide detecexcept in the ¢ th)e following: 9 g 9 Y

course of inspection, maintenance, or replacement of the detector 1. A false alarm from a carbon monoxide detector if the carbon mondaidetor

(b) Location. 1. On floor levels that contain oaemore sleep Wwasreasonably maintained by the owner of the residential building.
ing areas, a carbon monoxide alarm shall be installed outside, G T o o e O o D nonoxide detee.
thesleeping area, within 21 feet of the centerline of the door-op by a person other than the owner or the result of afahlty alarm thetagasably

ing to any sleeping area and in an exit path from any sleeping aremtainedy the owner as required under.gaj.

2. Onfloor levels that do not contain a sleeping area, a carbon(b) Carbon monoxide alarms shall be witecdhe dwellings
monoxidealarm shall be installed in a common area on each floglectricalservice.
level. (c) Carbon monoxide alarms within a dwelling unit shoel
(c) Electrical service and intepnnection.1. Except as pro interconnectedo that activation obne alarm will cause activa
vided in subd. 2., carbon monoxide alarms shall be continuoutign of all alarms within the dwelling unit.
poweredby the house electrical service, shall have a backup (d) The devices shall conform with one of the following stan
powersupplyand shall be interconnected so that activation of oiards:

alarmwill cause activation of all alarms. . 1. Carbon monoxide alarms shall be listed and labeled identi
2. Dwellings withno electrical service shall be provided withfying conformance with UL 2034.

battery—poweredarbon monoxide alarms in the locations under Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptable

par.(b). Interconnection is not required in these dwellings. underthe 2005 edition of the UL 2034 standa®ihgle and Multiple State Carbon

X X MonoxideAlarms
(d) Standards._The devices shall conform with one of the fol 5 =arhon monoxide detectors and sensors as part of a gas
lowing standards:

] ) ~ detectionor emegency signaling system shall be listed and
1. Carbon monoxide alarms shall be listed and labeled idengibeledidentifying conformance with UL 2075.
fying conformance with UL 2034. Note: Pursuant to this subdivision, carbon monoxide detectors and sensors need

Note: Pursuant to this subdivision, carbon monoxide alarms need to be acceptéblee acceptable under the 2007 edition of the UL 2075 star@asdand ®por Pio-
underthe 2005 edition of the UL 2034 standaBihgle and Multiple State Carbon tectorsand Sensors

MonoxideAlarms . (e) The installation of carbon monoxide alamwnsletectors in
2. Carbon monoxide detectors and sensors as part of a gdgcentunits required under s. 101.149 (2) (a) 3., Stats., shall
detectionor emegency signaling system shall be listed andpplyto those units located on the same floor level.
Iagetledllldtengfylng ftort‘gwmk%@.e W'tthL 207% detectors and () 1. For the purposes of s. 101.149 (2) (a) 4., Stats., “room”
ote: TMote: Fursuant 1o tis suncivision, carbon monoxice deiectors and sensigansan enclosed areafafding space for any other human
needto beacceptable under the 2007 edition of the UL 2075 stanBasdand 8por 5 ¢ty ity besides just servicing mechanical equipment, including
(3) ExisTING DWELLINGS. Except as provided sub. (4), listed fuel-burningappliances.
andlabeled carbomonoxide alarms shall be installed and main__ 2. For the purposes of s. 101.149 (2) (a) 4., Stats., where a
tainedin accordance with s. 101.647 (2) to (6), Stats., in one algl—burningappliance is located within a closet enclosed
2-family dwellings, forwhich building permit applications were Spacenot afording spacefor any other human activity within a
madeor initial construction commenced on or aflene 1, 1980, dwelling unit or sleeping unit, earbon monoxide alarm or detec
andbefore February 1, 201 tor shall be located within 75 feet of that closet or space.
Note: See statutory reprint under s. SPS 321.097 (2) (a). (g) Pursuantto s. 101.149 (6) (b), Statse, department may
(4) TOURISTROOMING HOUSES. (@) Listed and labeled carbonissueorders for a violation of the provisions of this subsection.
monoxide alarms with battegecondary power supplies shall be (h) Violation of the provisions dhis subsection shall be sub
installedand maintainedn dwellings to be utilized as licensedjectto the penalties provided under s. 101.149 (8), Stats.
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Note: Section 101.149 (8), Stats., reads: (a) The wood shall be pressure treated with preservative or

(8) PENALTIES. (@) If the department of safety and professional servicdseor —resi i
departmenof health and family services determines after an inspeatiatuilding shallbe a naturally durable and decay—resistant species.

underthis section or s. 254.74 (1g) that the owner of the building has violated sub. (D) Material, such as pressure—treated plywood, flashing-mate
(2) or (3), the respective department shall issue an order requiring the persen torjeyl, steel shims, or water-resistant membrane material shall be

rectthe violation within 5 days or within such shorter period as the respective-dep
mentdetermines is necessary to protect public health and séffi¢itye person does ?J’facedbetween the wood and the concrete or masonry

not correct the violation within the time required, he or she shall forfeit $50 for each (4) All pressure-treated wood and plywood shall be identified
day of violation occurring after the date on which the respective department finds tb@; a quality mark or certificatef inspection of an approved

theviolation was not corrected. . : : . - . .
(b) If a person ighagedwith more than one violation of sub. (2) or (3) arisingInSpeCtl0nagenCyWhlch maintains continued supervision, testing

out of an inspection of a building owned by tigrson, those violations shall be andinspection over the quality of the product.
countedas a single violation for the purpose of determining the amount of a forfeitureNote: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, sage

underpatr (a). orangered mulberrywhite oak, or cedar lumber are considered by the department
(c) Whoever violates sub. (4) is subject to the following penalties: to benaturally decay—resistant. Heartwood of bald cypress, redwood, and eastern red
1. For afirst ofense, the person may be fined not more than $10,000 or imprisorﬁﬁﬂarare considered by the department to be naturally termite resistant. .

for not more than 9 months, or both. (5) FAsTENERS. (a) Fasteners for pressure—preservative

2._ For a 2nd or subsequentesfse, the person is guilty of a Cl_ass | felony treatedwood and fire-retardant—treatagod shall meet one of
History: EmR0826: emer. cr eff. 10-1-08; CR 08-085: cRegister May 2009

No. 641, efi 6-1-09; renumbered under s. 13.92 (4) (rid corrections in (1) (b) thefollowmg rEqUIrememS' . . .

2. and (6) made under s. 13.92 (4) (b) 7., Stats., Register May 2009 No. 641; CR 1. The fastener is a steel bolt with a diamete®.6finch or
10-089renum. (1) (a), (2), (3), (5), (6), (7) to be (4) (a), (b), @), (9), (h) and am. greater.

(4) (9) and (h),.r(1) (b), (4), cr(1), (2), (3), (4) (title), (d), (Register January 201 . .

No. 661, ef. 2-1-11. 2. The fastener is made of stainless steel.

3. The fastener is made of hot-dipped, zinc—galvarsteel
SPS 321.10 Protection against decay and termites. with the coating weight anithickness labeled as complying with
(1) Woodused in any of the applications under this section shalETM A 153.

meetall of the following requirements: ' 4. The fastener is made of steel with a mechanically-depos
(@) The wood shall be labeled and pressure treated with presgd zinc coating labeled as complying with ASTM B 695, Class
vativein accordance with an\WPA standard or shall be naturally 55 or greater
durableand decay-resistant or shall be engineered to be decays, The fastener has coating types and weights in accordance
resistant. ) ~with the fastenermanufacturés recommendations. In the
(b) The wood shall be pressure treated with preservative aissenceof the manufacturés recommendations subd. 1., 2.,
shall be naturally termite—resistant unless additional steps ae4. shall apply
takento make the wood termite-resistant. Note: “Zinc plated,” “zinc coated,” “chrome plated,” etc., fasterdnsiot neces
2) Woodused in the followindocations shall be as requiredS2"!Y COmPly with either of these standards. .
unc(ie)rsub. (1): % . (b) When a fastener is usedth a hanger or other metal fixture,
(a) Resting directly upon or embedded in earth. ]Eir;gl}‘zr:lestener shall be of the same material as the hanger or metal
~ (b) Floor joists or sleepers that meet all of the following condi Note: When separate pieces are in close contact, zinc corrodes rapidly in the pres
tions: enceof plain steel. Zinc corrodes much more rapidly in the presence of stainless steel.
1. The joists or sleepers are protected from the weather () For (tjhg ﬁ)urpcIJses of tt?is sectiog, a f%stener includes nails,
. . ; mﬁéﬁeWS and bolts, along with nuts and washers.
roorZé -I;.?:cgjlztgc?(rosrles%ﬂers are within 18 inches above a lo istory: Cr. RegisterNovember1979, No. 287, &6—1-80; r and recrRegister
u € 1. . February,1985, No. 350, &f3-1-85; am. (1) (b) and (3), Registéanuary1989,
3. There isno vapor retarder that meets the requiremenit®. 397, ef. 2-1-89;r. and recr(1) (intro.) and (b), am. (1) (f), renum. (3) (intro.)

iy be (3) (&), cr(3) (b), RegisteMarch, 1992, No. 435, &i-1-92; am. (1) (aJb),
unders. SPS 322.38 (1) (@ptween the joists or sleepers and th ),ﬁn((%)(?g);),Cge)gi(stzamggsn%erigcgs, No. 479, 6f15-1-95: (L) and ((2)) e

soil belOW o ] (3) to be (4), and ci(1) to (3), RegistetMarch, 2001, No. 543, e#4-1-01; CR
~ Note: This situation could occur with a floor over a crawl space or when a floo2-077:am. (4) (a) Register May 2003 No. 569, 81-03; CR 08-043: am. (1),
is added over a patio deck or a garage slab. (2) (a) and (i), rand recr(2) (b) and (h),.n(2) (g) and (4) (b), renum. (2) (c) to (f) and

ini i H ithi 4) (a) tobe (2) (d) to and (4) and am. (2) (e), (f) 1. and (gJ2&K(c), (k) and (5
. (C) Floor JOISIS. exterior to the dwe”mg th&_lt are W.Ithm 1 gf‘;(]is)terMar(cr% gO)OQ l\(l%) 639,(Ef)4—1—09; ct()n?e(ct%or(lf)in(\z) (@ Sggr%wagctlj(e)ur(\d)er S. 1(3.)92
inchesabove exterior grade, unless protected with a moisture baj ) 7. stats., Register March 2009 No. 639; correction in (2) (b) 3. made under
rner. s. 13.92 (4) (b) 7., Stats., Register Decembel 204 672.
Note: Acceptable moisture barriers for this application inclidgénch exterior

preservative-treateglywood, or ice dam protectiamaterial listed as meeting the :
requirementof ASTM D 1970 or vapor retarder material, provided they are pro. 9PS 321.11  Foam plastic. (1) (a) General. Foam plas

tectedfrom physical and UV light damage. tic insulation shall have a flame-spread rating of 75 or less and a
(d) Girdersthat span directly over and within 12 inches osmoke—developerhting of 450 or less when tested in accordance
earth. with ASTM E-84.

(e) Sills and rim joists that rest on concrete or masonry and are(b) Thermal barrier Except as provided in pdc), foam plas
alsobelow grade or within 8 inches above final exterior gradelic insulation shall be separated from the interior of the dwelling

(f) Siding andsheathing in contact with concrete, masonry ¢y one of the following thermal barriers:
earthand within 6 inches above final exterior grade. 1. “e=inch gypsum wallboard.

(9) Ends of wood structuraiembers and their shims resting 2. “>=inch nominal wood structural panel.
on or supported in masonry or concrete walls and having-clear 3. 3¥-inch sawn lumber with tongue—and-groove or lap
ancesof less tharyz inch on the top, sides and ends. joints.

(h) Bottom plates or sole plates of walls that rest on concrete 4. 1-inch of masonry or concrete.
or masonry and that are below exterior grade or less than 8 inchess - A product or material shown by an independent laboratory
abovefinal exterior grade. _ to limit the temperature rise on the unexposed sutta28CF for

(i) Columns indirect contact with concrete or masonry unlesss minutes when tested in accordance with ASTM -1
supporteddy a structural pedestal or plirtthock at least one inch 6. For doors onlysheet metal with a minimum thickness of

abovethe floor . _ 26 standard stegjauge or aluminum with a minimum thickness
() Any structural part of an outdoor deck, including the declof 0.032 inch.

ing. Note: Number 26 standard steel gauge is approximately equal to 0.018-inch.
(k) Permanent wood foundations. (c) Exemptions fym thermal barrier equirement.The follow
(3) Wood girders that rest directly oaxterior concrete or ing applications of foam plastic do not require a thermal barrier:
masonryshall be protected by one of the following methods: 1. On overhead garage doors.
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2. In the box sill of the basement or ground fladvove the (3) CoNnTROL STANDARDS. Including the practices under sub.
bottom of the floor joists. (2), additional erosion andediment control practices shall be

(2) Insulationthat does not meet the requirements of this segmployed,as necessaryo accomplish one of the following:

tion may be approved by the department in accordance v8#.  (a) A potential annual cumulative soil loss rate of not more
320.18. Approval will be based on tests that evaluate materialstbanone of the following:
productsrepresentative of actual end-use applications. 1. Five tons per acre per year where sand, loamy sand, sandy

Note: See s. SPS 322.21 (3) for requirements for protecting foam plastic on fs&ym . loam sandy clay Ioanmlay loam, sandy clagilty clay or
exteriorof a dwelling. clay textures are exposed ’

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (1) (b), Regis y p ' . .
ter, January1989, No. 397, &2-1-89; randrect (1) (intro.), am. (1) (a), renum. 2. Seven and a half tons per acre per [year] where silt, silty

(1) (b) and (c) to be (1) (c) and (d) and am. (1) (cX19r(b), RegisteMarch, 1992,  ¢|av loam or silt loam textures are exposed.
No. 435, ef. 4-1-92; am. (1) (d), (2), Registedovember 1995, No. 479, &f N)c/)te' A missing word is shown in brackets P
12-1-957. and recrRegisterMarch, 2001, No. 543, £#-1-01;correction in (2) : :

madeunder s. 13.92 (4) (b) 7., Stats., Register Decembér I961672. (b) A reduction of at least 80% of the potential sediment load
in storm water rundfifrom thesite on an average annual basis as
SPS 321.115 Installation of elevators or dumbwait - compared with no sediment erosioncontrols for the site when

ers. Elevators or dumbwaiters serving dwelling units shall-conthe land disturbing construction activity involves one or more
ply with the requirements under ch. SPS 318. acres.

History: CR 08-030: crRegister December 2008 No. 636, &f1-09; corree (c) A reduction of at least 40% of tipetential sediment load
tion made under s. 13.92 (4) (b) 7., Stats., Register DecemhBNZ0B72. in storm water rundfirom thesite on an average annual basis as
. comparedvith no sediment or erosion controls for the gitesre
Subchapterlll — Excavations lessthan one acre of land disturbing construction activity is to
occur.

SPS 321.12 Grade. The finished grade of the soil shall Note: See appendix for further explanatory material regarding compliance solu
. . 1 0, i
slopeaway from the dwelling at a rate affleast/2—inch per foot tionsfor 80 and 40% reductions. o _
for a minimum distance of 10 feet, or to the lot line, whichever is (4) SOIL LOSSANALYsIs. Potential soil losshall be determined

less. using an engineer analytical modeling acceptdbléhe depart
History: Cr. RegisterNovember1979, No. 287, &f6-1-80; CR 02-077: am. Ment.
RegisterMay 2003 No. 569, &f8—-1-03. Note: The Revised Universal Soil Loss Equation Il is an example ateeptable

modelto determine soil loss.
(5) MonNIToRING. (a) The owneor ownets agent shall check

(1) GENERAL. (a) Where landisturbingconstruction activity is the €rosion and sediment control practicestfamtenanceeeds
to occur erosion and sediment contrptactices shall be at all the following intervals until the site is stabilized:
employed,as necessargand maintained to prevent or reduce the 1. At least weekly
potentialdeposition of soil or sediment to all of the following: 2. Within 24 hours after a rainfatvent of 0.5 inches or

1. The waters of the state. greater. A rainfall event shall be considered to be the total amount

2. Adjacent properties of rainfall recorded in any continuous 24 hour period.

Note: Authority over erosion ansediment control at construction sites havinga 3. At all intervals cited on the erosion and sediment control
land-disturbancarea of one acre or more was transferred to the Department of Nqujan,

ral Resources (DNR) under 2013idVAct 20, sections 1712 and 2088. Cense . . .
quently, the Department of Safegnd Professional Services no longer applies the (b) The owner or ownés agent shall maintain a monitoring

requirementsn this section to those sites. Information regarding the DNR permfiecordwhen the land disturbing construction activity involves one
requirementsind standardsiay be available at http://dwi.gov/topic/stormwater/  or more acres.

construction. (c) The monitoring record shall contain at least the followin
(b) Land disturbing construction activities, except those aCti}ﬁformation' 9 9

ities necessary to implement erosionsadiment control prac h diti fth . adi | .
tices, may not begin until the sediment control practices are in 1+ The condition of the erosion asddiment control practices
the intervals specified under péa).

place for each area to be disturbed in accordance with t Al ) ]
approvedplan. 2. A description of the maintenance condudigdepair or

(c) Erosion and sediment control practices shall be maintain&gplaceerosion and sediment control practices.
until the disturbed areas are stabilizeddisturbed area shall be _ (6) MAINTENANCE. (a) 1. Except gsrovided in subd. 3., Bf
consideredstabilized by vegetation whenperennial cover has Site sediment deposition resulting fratme failure of an erosion
beenestablished with a density of at least 70%. or sediment control practice shall be cleanedhythe end of the

. . : : nextday
apé)?())vfcijoySIt(l’)lg da ggari?ndémeonrt"g?enc}rg; El:g%tlepartll!nglrgrt]g; rtl) aetu Dlote: Contact the Department of Natural Resources before attempting to clean up

resourcesn accordance with the process nder s. NR 151.32 ( sediment deposited or dischad into the waters of the state.
u Wl u . . . . . . oy
Note: Listed practicegan be found through the Division of Industry Service 2. Except as provided in subd. 3.f-afite soil deposition,

websiteat http://dsps.wi.gov/programs/industry-servioeby contacting the Divi SreSU|tingfrom construction activitythat creates a nuisansieall
sionat telephone (608) 266-3151 or (877) 617-166811 (Telecommunications be cleaned up by the end of the work.day
Relay). . . ) 3. A municipality may enact more stringergquirements
(2) MANDATED PRACTICES. Specific practices at each siteregardingcleanup of soil or sediment deposition onto public
whereland disturbing construction activity is to occur shall be utjyays.
lized to prevent or reduce all of the following: (b) 1. Except as required in subd. 2., the owner or owner
(a) The deposition of soil from being tracked onto streets Byyent shall complete repair or replacement of erosion and sedi
vehicles. mentcontrol practices as necessary within 48 hours of an interval
_(b) Thedischage of sediment from disturbed areas into on-specifiedunder sub. (5).
site storm water inlets. 2. When the failure of erosion or sediment control practices
(c) The dischage of sediment from disturbed areas into abutesultsin an immediate threat of sediment entering putsizers
ting waters of the state. or the waters of the state, procedures shall be implemented imme

(d) The dischage of sediment from drainage ways that flowfliately to repair or replace the practices.
off the site. Note: See Appendix for further explanatory material.

. . . L. History: Cr. RegisterSeptember1992, No. 441, &f12-1-92; am(1) (b), Regis
(e) The dischare of sediment by dewatering activities. ti; (l\l;)ver(?)beré%& (N)O 1(71?,(5;1%—1795 r'e_gmb (1) (al)ég%mlj\lm. 5115.3)4(b‘)2ft§ (1e) gtg be
H H H H H c)to ana am. (C), C , Register-ebruary , NO. , —1-97;
(f) The dischage of sediment eroding from soil stockpilegsr05-077: cr(4) Register May 2003 No. 569f.6~1-03; CR 05-13: r. and recr
existingfor more than 7 days. RegisterDecember 2006 No. 612 fe4—-1-07.

SPS 321.125 Erosion control and sediment control.
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SPS 321.126 Storm water management.  Stormwater nominal. Footing placed in unstable soil shall be formeihtels
managemenpracticesshall be employed in accordance with smay be used in place of continuous footings when there is a
NR 151.12and maintained when the land disturbing constructiahangein footing elevation.
activity involves one or more acres. Note: Unstable soil includes soils that are unable to support themselves at a 90

Note: Authority over storm water management at construction sites, including 8¢greeangle for the full depth of the footing.
authority for all the requirements in this sectioas consolidated within the Depart (b) Column or pier footing.1. The minimum width and length

mentof Natural Resources (DNR) under 201&WAct 20, section2088 and 2089. i i
ConsequentlytheDepartment of Safety and Professional Services no Iongeradmﬁf column or pier footings shall measwaleast 2 feet by 2 feet.

isters the requirementsn this section. Information regarding the DNR permit 2. The minimum depth of column or pier footings shall mea
E%%Lgtrri@t?grgand standardsiay be available at http://dwi.gov/topic/stormwater/ gyreat least 12 inches nominal.
History: CR 05-13: ct Register December 2006 No. 613, 4f1-07. (c) Trench footings.Footings poured integrally with the wall
may be used when soil conditions permit. The minimum width

SPS 321.13 Excavations adjacent to adjoining  shallbe at least 8 inches nominal.
property. (1) NoTicE. Any person making or causing an (d) Chimney and feplace footings.Footing for chimneys or
excavatiorwhich may afect the lateral soil support of adjoiningfireplaces shall extend at least 4 inches on each side of the chim
propertyor buildings shall provide at least 30 days writtetice ney or fireplace. The minimum depth shall measure at least 12
to all owners of adjoining buildings of the intention to excavatéchesnominal.

Thenotice shall state that adjoining buildings may recjpéena (e) Floating slabs. Any dwelling supported on a floating slab
nentprotection. on grade shall be designed through structural analysis.

(a) Exception. The 30-dayiime limit for written notification (f) Deck footings.Decks attached to dwellings and detached
may be waived if such waiver is signed by the owner(s) of theackswhich serve an exit shall be supported on a structural system
adjoining properties. designedto transmit and safely distribute the loadsthe soil.

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION Footingsshallbe sized to not exceed the allowable material-stres
EXTENSIONS. (a) Excavations less than 12 feet in depththe ses. The bearing area shall be at least equal to the area required
excavationis made to a depth of 12 feet or less below gréme, to transfer the loads to the supporting soil without exceeding the
personmaking or causing the excavation shall not be responsilbearing values of the soil.
for any necessary underpinning or extension of the foundations o0f(3) SoiL-seArING capaciTY. No footing or foundation shall be
any adjoining buildings. placedon soil with a bearing capacity of less than 2,000 pounds

(b) Excavations grater than 12 feet in depthf. the excavation persquare foot unlegdse footing or foundation has been designed
is made toa depth in excess of 12 feet below grade, the owner{Bjoughstructural analysis. The soil-bearing values of common
of adjoining buildings shall be responsilfler any necessary soilsmay be determined through soil identification.
underpinningor extensiorof the foundations of their buildings to  Note: The department will accept the soil-bearing values for the types of soil
a depth of 12 fedielow grade. The person making or causing tigtedin the following table:

excavationshallbe responsible for any underpinning or extensiony oo o coil y
of foundations below the depth of 12 feet below grade. T Ve soft dav: ] ST 5000
History: Cr. RegisterNovember1979, No. 287, &f6-1-80. - Wet, soft clay; very loose silt; silty clay .................... ,
2. Loose, fine sand; medium clay; loose sandy clay sails. . . . . .. 2,000
SPS 321.14 Excavations for footings and founda - 3. Stiff clay; firm inomganic silt ... .......... . ... 3,000
tions. (l) EXCAVATIONS BELOW FOOTINGSAND FOUNDATIONS. No 4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils;
excavation shall be made below the footing and foundation unless harddryclay ... 4,000
provisionsare taken to prevent the collapsetioé footing or 5. Dense sand and gravel; very compact mixture of styd and
foundation. gravel . . ..o 6,000
(2) ExcavatioNs FORFOOTINGS. All footings shall be located 6. Rock......... ... ..o, 12,000
on undisturbed or compacted soil, free ajamic material, unless  (a) Minimum soil-bearing valuesif the soil located directly
thefootings are reinforced to bridge poor soil conditions. undera footing or foundatioroverlies a layer of soil having'a
History: Cr. RegisterNovember1979, No. 287, &6-1-80. smallerallowable bearing value, the smaller soil-bearing value

shallbe used.

(b) Unprepaed fill material, oganic material. No footing or
foundation shall be placed upanpreparedill material, oganic
soil, alluvial soil or mud unless the load will be supported. When

SubchapterV — Footings

SPS 321.15 Footings. (1) GeENerAL. (a) The dwelling

andattached structures, such as decks and garstygdbbe sup : :
' h ; + requestedsoil data shall be provided.

pprtedon a structural SySI.em deSIQned to transmdt safely dis Note: The decomposition of ganic material in landfill sites established floe
tribute the loads to the soil. disposalbof organic wastes may produce odorous, taxid explosive concentrations

(b) The loads for determining the footing size shall include tEgES W% T SEep e e Uaces o the lmosphere,
We!ghtOf the live load, roof, walls, floors, p"?r or column, p_Ius tha History: Cr. RegisterNovember1979, No. 287, éf6-1-80; am. (1) (a), Reg.is
weightof the structural system and the soil over the footing.  ter, January1989, No. 397, &f2-1-89; cr (1) (f), RegisterMarch, 1992, No. 435,

i i igff. 4-1-92; am. (1) (e), Registédovember1995, No. 479, &f12-1-95; am. (1)
(c) Footings shall beized to not exceed the allowable materi e), RegisterMarch, 2001, No. 543,fefA-1-01; CR 08-043: renum. (intro.), @nd

stresses. (2)to be (1), (2) and (3) and afl), (2) (b) and (e), c(1) (€) Register March 2009

(d) The bearing area shall be at least equal to the area requiNe@39, ef. 4-1-09.
to transfer the loads to the supporting soil without exceeding the
bearing capacity of the soil. SPS 321.16 Frost protection. (1) GENERAL. (a) Except

(e) Structures supported on floating slabs or similar shallo@ allowed under sub. (2), footings and foundations, including
foundationsmay notbe physically attached to structures that afé&osefor ramps and stoops, shall placed below the frost pene
Supporte(by footings that extend below the frost line unless éfﬁ“on level or at least 48 inches below ad]acent grade, whichever
isolationjoint is used between tletructures. This isolation shall IS deeper
extendfor the full height of the structure. (b) Footings may not be placed on frozen material.

(2) Size anD TYPE. Unless designed by structural analysis, (2) ExcepTions. (a) Frost protected shallow foundations shall
unreinforcedconcrete footings shall comply with the followingbe designed inaccordance with ASCE-32 as adopted abl&
requirements: 320.24-5.

(a) Continuous footings.The minimum width of théooting (b) Portions of footings or foundations located directly under
on each side of the foundation wall shall measure at least 4 inchésdow areaways do not require frost protectpravided the rest
wider than the wall. The footing depth shall be at least 8 inchekthe foundation is protected in accordance with this section.
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(c) Footings and foundations may bear directly on bedrock less b. Where the top of the footing is more than 4 inches below
than48 inches below adjacent grade provided all of the followirthe bottom of the floor slab, tile or pipe is required on the interior
conditionsare met. of the foundation only and it shall be plaadidectly under the

1. The rock shall be cleaned of all earth prior to placemeritoor.
2. All clay in crevices of the rock shall be removed to the levelNote: This situation will commonly occur with a walk-out basement.
of frost penetration or to 1.5 times the width of the rock crevice, 2. Drain tile or pipe shalave an inside diameter of at least

whichever is less. 3 inches.
3. Provisions shabe taken to prevent water from collecting 3. Drain tile or pipeshall have open seams, joints or perfora
anywherealong the foundation. tionsto allow water to enter
Note: See Appendix for further information. 4. Where individual tiles are used, they shalldid with /g

History: Cr. RegisterNovember1979, No. 287, &6—-1-80; am. (intro.), Regis i P H i H
ter, February 1985, No. 350, &13-1-85: renum(intro ) and (1) to be (1) and (2) and inch open joints. Joints between tiles shall be covered with a strip

am.(2) (d), cr (2) (€), Registedanuary1989, No. 397, &f2-1-89; am. (1), Register Of asphalt or tar impregnated felt.
November,1995, No. 479, éf12-1-95; correctiorn (2) (e) made under s. 13.93 5. The tile or p|pe shall be p|aced upon at least 2 inches of

(2m) (b) 7., Stats., Registdvlarch, 2001, No. 543; CR 08-043and recrRegister :
March 2009 No. 639, éf4-1-09; correction in (2) (a) made under s. 13.92 (4) (b, oarseaggregate and shall be covered on the top and the side fac

7., Stats., Register December 20do. 672. ng away from the dwelling with at least 12 inclvégoarse aggre
gatethat meets all of the following criteria:
SPS 321.17 Draintiles. (1) DETERMINATION OFNEED. (&) a. 100% of the aggregate shall pass a 1-inch sieve.

Newconstruction. 1. Except as provided under sub. (2), a€<om |, 90-100% of the aggregate shall pa¥s-inch sieve.
pletedrain tile or pipe system shall be installed around the feunda 0-55% of th hall inch si

tion of dwellings under construction where groundwater occurs ©: 6 of the aggregate shall padg-énch sieve.
abovethe bottom of the footing. d. 0-5% of the aggregate shall pass a #8 sieve.

i ; in i ote: A #8 sieve has square openings of 2.36 mm or 0.09 inch.
2. For the PUrposes of this section, a complete drain tile Ofltl‘ote: These specifications encompass aggregate sizes #6 and #67 per ASTM stan

pipe system includes all of the following: dardC 33. Of the two sizes, #6 is coarser
a. The drain tile or pipe installed inside and outside the 6. a. Bleeder tiles or pipes shall be provided at no more than
foundation,except as allowed under s. SPS 321.17 (3) (d) 1. lB—footintervals to connect the exterior drain tile or pipe to the
b. Bleeders connecting the inside tile or pipe to the outside tifgerior drain tile or pipe.

or pipe. b. Bleeder tiles or pipes shall have a minimum interior diame
c. The sump pit or crock. ter of 3 inches.
d. The dischae piping. c. Direct connection of the bleeders is not required if the-inter

e. A pump or other means of disajiag water to grade. sectionof the bleeder with the tile or pipe is covered with a mem
(b) Optional systems1. If a complete drain tiler pipe system braneor fabric that prevents soil and fines from entering the sys

is not required by natural conditions under. gay or by a muniei tem.

pality or registered UDC inspection ageneypartial drain tile or 7. The drain tiles or pipe that lead from the footing tiletheo
pipe system may be installed. sump pit shall béaid at a grade of at lea8ginch per footleading

; ; ; P to the sump pit. The remaining drain tiles or pipe shall be level or
2. For the purposes of this section, a partial drain tilape ¢ . .
systemincludes a means of discharg water from the tile or pipe 9radeddownward to the line leading to the sump pit.

andmay include any of the other elements under (@ar2. (e) Drain tile or pipe dischage. 1. Drain tiles or pipe shall be
Note: Means of dischging water include a sump pit, a crock or natanabins connectedo the sump pit.
of drainage to daylight. 2. The sump pit shall disclge to naturalgrade or be

(2) OpTIONAL sysTEMs. (@) New construction.1. Fornew equippedwith a pump.
dwelling construction, a municipality or registered UDC inspec ~ 3 ' p otheraspects of drain tile disclygr shall be in accord

tion agency may determine the soil types and natural or seasqfgle,yith the uniform plumbing code, chs. SPS 382 to 387.
groundwatettevels for which a complete drain tile or pipe system Note: The following is a reprint of a pertinent section of the plumbing code:

IS requwed. i . o SPS382.36 (8) SuMPSAND PUMPS. () Sumps.1. ‘General.” All storm building
2. For new dwelling construction, municipality may not subdrainshall dischage into a sump, the contents of whitall be automatically
enactrequirements for other than compleltain tile or pipe sys lifted and dischayed, dispersed or used in accordance with sub. (4).
tems. 2. ‘Construction and installation’. a. Except as provided in subd. 2. c. and d., an
. .. . . interior sump shall hava rim extending at least one inch above the floor immediately
(b) Alterations to an existing dwelling=or analteration to an  agjacento the sump.
existing dwelling covered by this code, a municipality nragt b. A sump shall have a removable cover ofisieit strength for anticipated loads.
requirea complete drain tile or pipe system. c. Where a sump is installed in an exterior meter pit or elevator pit, the rim may
. L . ... be level with the fl
(c) Partial systemsMunicipalities may allow partial drain tile **4*\Yhen a sump is provided with an airtgh, solid cover
or pipe systems for nedwellings under construction or existing 3. ‘Location’. All sumps installed for the purpose of receiving clearwgteund
dwellings. wateror stormwater shalie separated from water wells by the applicable separation
(3) MATERIAL AND  INSTALLATION REQUIREMENTS FOR ﬂlif&?efafﬁr";ﬁ?égd?c‘é';s' NRi&ind 812, oasotherwise permitted by the depart
T e o eyl e " BT e e v g
> requl ] | 1 : . ‘Size’. Except as recommended by the pump manufactheesize of eac
municipality or registered UDC inspection agency shall complsumpshall be no smaller than 16 inches in diameter at the tdpchés in diameter
with the requirements of this subsection. atthe bottom, and 22 inches in depth.

b) Pumps. 1. ‘Size.’” The pump shall be of a capacity appropriate for the-antici
(b) Basement floor slabsThe basement slab shall be placegaieéuse. P pump pacily approp

onat least 4 inches of clean graded sand, gravel or crushed storee.'Dischage piping.’ a. Where a pump disches into a storm drain system, a

(c) Manufactued drainage systemdvianufactured drainage checkvalve shall be installed.

systemanot meeting the requirements of this section shall be Sprtt’Hengnfg”;',?5‘gﬂgf}mﬁfﬁy@ﬁggﬁy"é‘f"Qﬁes?fc')'t,zeefgﬁg_d on the design flow rate

mitted to the departmefdr review and approval prior to installa History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister
tion. February,1985, No. 350, €f3-1-85; r and recr(3) (a) 3. and (4), RegisteMay,
- ; f : o ; 1988,No. 389, df 6-1-88; am. (2) (f), Registe¥anuary1989, No. 397, &f2-1-89;

(d) D_ra|n tll.e or pipe installation. Draln tile or pipe used fpl’ r. and recr(4) (c) 3., RegisteAugust, 1991, No. 428,feD-1-91; cr (5), Register
foundationdrainage shall comply with the following require march, 1992, No. 435, §4-1-92;r. and recrRegisteyJanuary1999, No. 517, &f
ments: 2-1-99;am. (3) (d) 4., RegisteMarch, 2001, No. 54&f. 4-1-01; CR 03-097: am.

1).(b) 1., (2) (a) 1., and (3) (a) Register November 2004 No. 587,«f-05; CR
1. a. Except as allowed under subd. 1. b., the top of the §e032 (1) @ 2. and (b) 2., renum. (3) (d) 1. to 4., 5. and 6. to be (3) (d) 2. to
or pipe shall be at or below the top of the footing. 5.,6.a.and 7., c(3) (d) 1., 6. b. and c. Register March 2009 No. 6394e1-09;
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33 SAFETY AND PROFESSIONAL SERICES SPS 321.18
E(gégfﬁigggo%)m(g) é7§ (3) (e) 3. made under s. 13.92 (4) (b) 7., Stats., Registejiity sands, poorly graded sand-silt mixes SM 45
T Sand-silt clay mix with plastic fines SM-SC 49
Su bchapterV — Foundations Clayey sands, poorly graded sand—clay mixes sC 60!
Inorganic silts and clayey silts ML 45d
SPS 321.18 Foundations. (1) GeNeraL. (a) Design.  Mixture of inoganic silt and clay ML-CL 60¢
Foundatiorwalls shall be designeahd constructed to support the |norganic clays of low to medium plasticity cL 60d
verticalloads of the dwelling, lateral soil pressure, and other loads,y.pic sits and silt clays, low plasticity oL b
without exceeding the allowable stresses of the materials of whiq _ _ L ”
the foundations are constructed. norganic clayey silts, elastic silts MH 60
) . - b
(b) Lateral support at baselateralsupport such as floor slabs "°'9anic clays of high plasticity cH X
or framing shall be provided at the base of foundation walls. _Organic clays and silty clays OH
l i aDesignlateral soil loads are given for moist conditions for the specified soils at
at t?,]cg tla?)t%?ﬁhseu]%%%ré :ttl c:(r)]pv\l/_aﬁ}g r&l/ %l#épg{ ttﬁ Q ?glltzﬁvﬁ‘]rg .Vlded their optimum densities. Actual field conditions shall govern. Sueakeor sat

; . uratedsoil pressures shall include the weight ofiieyant soil plus the hydro
2. Structural analysis. A system designed through structurastaticloads.
analysis. bUnsuitable as backfill material.
~ 3. Anchor bolts. a. Structural steel anchor baltdeast/ CFor relatively rigid walls, as when braceg floors, the design lateral soil load
inch in diameterembedded at least 7 inches into the [concrete orfshallbe increased for sand and graygk soils to 60 psf per foot of depth. Base
grouted masonry with a maximum spacing of 72 incliew  rentals exending namore than  feet below grade and supporing fexie
locatedwithin 18 inches of wall corners. ) |y' ] NS ﬂy 9 e ntoralload shall b
. . or relatively rigid walls, as whebraced by floors, the design lateral load shall be
b. A properly S|Z_Ed nut and washer shall be tlghtened on eacﬁ'lcreasedor silt and clay type soils to 100 psf per foot of depth. Basement walls
bolt to the plate or sill. extendingnot more than 8 feet below grade and supporting flexible floor systems
c. When vertical-reinforcing steel is provided in masonry €Nt considered relatively rigid walls. - o
constructionas required under sub. (3), the location requiremen oil classes are in accordance with the Unified Soil Classification System, ASTM
e 2487,and design lateral loads are for moist soil conditions without hydrostatic
undersubd. 3. a. shall bmodified as necessary so anchor bolts arepressure.

placedin the same core as the reinforcement without exceeding
the limits of subd. 3. a (2) CONCRETE FOUNDATION WALLS. (@) General structural

; . reqguirements. Except as provided in pafb), unless designed
4. Other mechanical fasteners. a. Mechanical fastenersu,ﬁﬁcﬁJ ; . :
. . X A ughstructural analysighe minimum thickness of concrete
in accordance with the manufactugetesting and listing. foundationwalls shall be determined fronafle 321.18-B, but in
b. When vertical-reinforcing steel is provided in masonr

: ; ; : o case shall the thickness of the foundation walkbe than the
constructionas required under sub. (3), the location requireme

St Mhicknessof the wall it supports.
undersubd. 4. a. shall be modified as necessary so the fastener&)) Equalized loading.A 6-inch nominaball thickness may

areplaced in thesame core as the reinforcement without exceege used provided the fill on one sidéthe wall is within 12 inches

ing (tjhe “lmitstf Sl.de' 4. a.l frami hall be f d hvertically of the fill on the other side of the wall.
( ) Floor framing 1. Floor framing shall be fastened to the Note: See s. SPS 321.15 (1) (c) for trench footing requirements.

sill plate by one of the following methods:

a. Mechanical fasteners used in accordance \tlith Table 321.18-B
manufacturer’sesting and listing. CONCRETE WALL THICKNESSES

b. In accordance with structural analysis. ] Maximum Height of Unbal-

c. In accordance witthe fastener table printed in the appen Nominal anced Filf for Material of
dix to this code Thickness Wall Being Supported

: . . . Type of Concrete (inches) (Wood frame — feet)
Note: Per s. SPS 321.22 (1), sill plates arenmequired on foundation walls of -

poured concrete or on masonry walls with mortar- or grout-filled cores or on3000 psi 8 8
masonrywalls with a solid block top course. Unreinforced concrete %gz :I?O

2. a. Where the floor framing is parallel to the foundation 14 1.5

wall, solid blocking or bridging shall be installed in at least the;
first adjacent joist space at a spacing of no more than 32 inches

center.
. - L 2The maximum height of unbalanced fill for a 12—inch thick plain concrete wall
b. Blocking and bridging shall be the same degstlthe joist. may be increased to 12 feet provided the wall is constructed of concrete with a

c. Fastening of the blocking or bridging shall be in accordanceminimum compressive value of 6,000 psi at 28 days.
with structural analysis or the fastener table printed irgpen (3) MASONRY FOUNDATION WALLS. (a) Dampproofing. 1.
dix to this code. _ Exceptas allowed under subd. 3., masonry block foundation walls
_ (e) Soil lateral load. Unless designed through structural analyshallbe coated with a layer of minimutig—inch thick type M or
sis, soil lateral loads shall be determined froable 321.18-A. S portland cement mortar ang on the exterior of the wall from
Table 321.18-A footing to finished grade.

SOIL LATERAL LOAD 2. Masonry foundation walls shall be damp-proofed by
Sosion applyingto the exterior surfacef the portland cement gang
Latoal i from footing to finished grade continuous coating of one of the

B _ Load?PSF following:
Unified Soil  per Foot of

balancedill is the difference in elevation betwedéime outside grade and the
sementloor.

Description of Backfill Material © Classification ' Depth a. A b|tu7n_1|nous coating applied in accordance witie

Well graded, clean gravels; gravel-sand mixes GW 30° manufacturer'snstructions.

Poorly graded clean gravels; gravel-sand GP 3¢ b. Acrylic-modified cement applied at a minimum rate of 3
mixes pounds per square yard.

Silty gravels, poorly graded gravel-sand GM 40° c. A layer of minimuni/g—inch thick structural surface bond
mixes ing material labeled as complying with ASTM C887.

Clayey gravels, poorly graded gravel-and- GC 45 Note: The ASTM C887 standard is entitled, “Standard Specification for-Pack
clay mixes aged,Dry, Combined Materials for Surface Bonding Moftar

Well-graded, clean sands; gravelly sand mixes ~ SW 3¢ d. A waterproofing treatment applied in accordance with the

Poorly graded clean sands; sand—-gravel mixes  SP 36 manufacturer’snstructions.
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SPS 321.18 WISCONSINADMINISTRATIVE CODE

3. a. Paging of masonry block foundation walls is not
requiredwhere a dampproofingaterial is sufciently flexible to

b. Paging of masonry block foundation walls is not required

Table 321.18-0.cd

belisted or designed for direct application to masonry block. 8 10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d > 5in¢

34

wherea layer of minimuns—inch thick structural surface bond Vertical reinforcement
ing material labeled as Complying with ASTM C887 is ufad Soil classes and lateral soil loati(psf per foot
dampproofing. below exterior grade)
(b) Structural equirements.Unless designed through struc = Maxi- M " SC, MH,
tural analysis, the masonry foundation walls shall be constructednum _ ow P sw | i GC SM. | ML-CL and
h - - ) . Wall Height of , GRSV SM-SCand | inorganic CL
in accordance with ACI 530.1 and the following requirements: Height | unbalanced | and SP'soils ML soils Soils
1. The minimum thickness of unreinforced masonry founda (ft=in) | backiil (ft) 30 45 60
tion walls shallbe determined byable 321.18-C, butin no case 7-8 4(orless) | #4at48 o.c. | #4at48 o.c. | #4at48 o.c.
shallthethickness be less than the thickness of the wall it supports. 5 #hatdg oc. | #4atdgoc. | #4atddoc.
. . . 6 #4 at48 o.c. | #5at48 o.c. | #5at40 o.c.
2. Reinforced masonry walls shall be reinforced in accord 7 #4at40 oc. | #5at40 oc. | #6at 48 o.c.
ancewith the requirements ofables 321.18-D, 321.18-E or — 4 (orless) | #4atd8 oc. | #4atd8 oc. | #4at48 oc
321.18-F. Vertical reinforcement shall be provided on each side 5 #4at48 oc. | #4at4g oc | #4at4d oc.
of any opening and at intervals indicated in the appropriate table. 6 #4at48 o.c. | #5at48 o.c. | #5at40 o.c.
7 #5at48 o.c. | #6at48 o.c. | #6 at40 o.c.
Table 321.18-C 8 #5at4d o.c. | #6at4d o.c. | #7 at4d o.c.
PLAIN MASONRY FOUNDATION WALLSd
= - - - 9-1 4 (orless) | #4at48 o.c. | #4at48 o.c. | #4 at48 o.c.
Minimum nominal wall thickness (inches) 5 #4at48 oo | #4at48 oc. | #5at48 oo
Soil classes and lateral soil logd(psf per foot 6 #4at48 o.c. | #5at48 o.c. | #6at48 o.c.
below exterior grade 7 #5at48 o.c. | #6at48 o.c. | #7 at48 o.c.
8 #5at40 o.c. | #7 at48 o.c. | #8at48 o.c.
Depth of SC, MH, 9 #6at40 o.c. | #8at48 o.c. | #8at32 o.c.
Maxmlllum unbalanced | .\ b g SfAMé,\(}?E:S'C M(I;r;grl;i?'g_ aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accord
Wal h backfil and SP soils | and ML soils Soils ancewith the Unified Soil Classification System and design lateral soil loads are
?f?—l?n)t hefl_tght 320 45 60 for moist soil conditions without hydrostatic pressure.
(f b provisions for this table are based on construction requirements specified in s.
7-8 4 (or less) 8 8 8 SPS 321.18 (3) (b).
g 180 ig 10 églid)) ¢ For alternative reinforcement, see s. SPS 321.18 (3) (b).
7 12 10 (solicP) 12 (solic?) d Mortar shall be §pe M or S and masonry shall be laid in running bond.
2 (ol € The specified locationf the reinforcement shall equal or exceed tifecéfie
8- (og less) g 180 182 depthdistance, d, measured from the face of the soil side of the wall to the center
S 10 1 12 (solic?) of vertical reinforcement.
7 12 12 (solidP) Note ¢
8 10 (solidP) 12 (solid?) Note ¢
9-1 4 (or less) 8 8 8
5 8 10 12
6 12 12 12 (solid?)
7 12 (solidP) 12 (solid?) Note ¢
8 12 (solidP) Note ¢ Note ¢
9 Note ¢ Note ¢ Note ¢

aFor design laterd soils, see s SPS 21.18 (1) (e). Soil classs ae in accordance
with the Unified Soil Classification System and designlatera soil loads ae for
moist soil conditiors without hydrostatc pressure.

b Solid grouted hollow units.

¢ An analysis in compliance with ACI 530 or reinforcement in accordance with
Table321.18-D, 321.18-E or 321.18-F is required.

d Mortar shall be Ype M or S and masonry shall be laid in running bond.
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35 SAFETY AND PROFESSIONAL SERICES SPS 321.203
Table 321.18-p.c.d 4. Solid—grouted hollow units or cores containing vertical
reinforcementshall be filledwith masonry grout that complies
100R 12 IN. REINFORCED MASONRY FOUNDATION WALLS with ASTM C 476.
WHERE d = 6.75in® 5. In lieu of the reinforcement provisions affles 321.18-D,
Vertical reinforcement 321.18-Eand321.18-Falternative reinforcing bar size and spac
Soil classes and lateral soil lo@psf per foot ing having an equivalent cross—sectional area or reinforcement
) below exterior grade) per linear foot of wall is permitted, provided the spacing of the
'mxr;] GM. GC, SM, | SC, MH, ML— reinforcementdoes not exceed 72 inches and reinforcing bar size
wall Height of vaé, SFF:, S\_/lv SM—SC.Iand CLand inorll- doesnot exceed No.1l
'("ff_'?nh)t ggkéfk’][fﬁ”&‘id and 35 ols | MLsolls ) ganic T solls 6. The depth below grade, wall height and reinforcement
spacingmay exceed thenaximum values indicated inafles
778 | 4forless) | #aatsGoc. | #aatsGoc | #datséoc 321 18-D321.18-E and 321.18-F only if the design is based on
6 #4at56 oc. | #4at48 oc. | #4atdd oc.  Structuralanalysis.
7 #4at56 o.c. | #5at56 oc. | #5at40 oc. (4) WoobFounDpaTIoNs. Wbod foundations shall be designed
8-4 4 (orless) | #4at56 o.c. | #4at56 o.c. | #4at56 o.c. andconstructed in accordance with the standalapted in @ble
5 #4 at Sg o.c. | #4at Sg oc. | #4at 4g o.c. 320.24-2.
6 #4at56 o.c. | #4at4€ o.c. | #5at56 o.c. . ; ; i
Note: The department will accept Permanertdd/ Foundations Design and Gon
g zg a% gg o.C. zg ai ig o.C. zg a{ gg 0.C. structionGuide published by the Southern Forest Products Association through the
a o.c. a o.c. a o.c. SouthernPine Council, as complying with this standard. The DesigrCamgtrue
tion Guide requires a 3.5 inch thick floor slab if a poured concrete floor slab is used.
9-1 4 I H#4 at56 o.c. | #4at56 oc. | #4 at56 o.c. History: Cr. RegisterNovember1979, No. 287, &6-1-80; am. (3) (intro), Reg
(Og ess) HA Zt 56 3_2, H#A :t 56 3_2, H#A gt 48 8_§_ ister, February1985,No. 350, eff 3-1-85; cr (2) (c) to (e), rand recrTables C and
6 #4 at58 o.c. | #4at4d oc. | #4at32 o.c. D, . (3) (a) 2., renum. (3) (a) 1. to be (a), Regjslanuary1989, No. 397, &f
7 #4at40 oc. | #5at48 o.c. | #6at48 o.c. 2-1-89;am. (intro.), (2) (b)(3) (b) and Bble 21.18-D, crTable 21.18,.r(2) (c),
8 #4at32 oc. | #6at48 o.c. | #4at18 oc. renum. (2) (d) and (e) to be (2) (c) and (d), Registdarch, 1992, No. 435, fef
9 #5at40 o.c. | #6at40 o.c. | #7at40 o.c. 4-1-92renum. (1) to (3) to be (2) to (4), and &) (b), (4) (intro.) and (b),able
21.18-Ar. (intro.) and able21.18, cr(1), (3) (e), RegisteNovember1995, No.

aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accodlr9, eff. 12-1-95; am (2), Registefanuary1999, No. 517, &2-1-99; r and recr
ancewith the Unified Soil Classification System and design lateral soil loads arg1) (b), (3), Bbles 21.18-C and D, am. (2) (a),Table 21.18-B, renunilable

for moist soil conditions without hydrostatic pressure. 21.18-Ato be Bble 21.18-B and c(1) (c), (d), Bbles 21.18-A, E and Register
b Provisions for this table are based on construction requirements specified ingarch 2001 No. 543, éf4-1-01;CR 02-077:.r(1) (c) 1., renum(1) (d) to be (1)
SPS 321.18 (3) (b). (e),cr. (1) (d), am. (4) (intro.), (b) ancables 21.18-A, C and F Register May 2003
€ For alternative reinforcement, see s. SPS 321.18 (3) (b). No. 569, ef. 8-1-03; CR 08-043: am. (1) (d) 2. b. arables 21.18-C to,Er. (2)
d Mortar shall be Jpe M or S and masonry shall be laid in running bond. (a) (title) and (b) (title), rand recr(3) (a) and (4) Register March 2009 No. 638, ef

€ The specified locationf the reinforcement shall equal or exceed tliectfe 4-1-09;correction in (1) (e), (2) (a), (3) (b) 1., 2., 5., 6., (4hl€ 321.18-C to -F
depthdistance, d, measured from the face of the soil side of the wall to the centg{ade under s. 13.92 (4) (b) 7., Stats., Register DecembeN20B572.
of vertical reinforcement.

SubchapterVI — Floors

Table 321.18-p.cd
SPS 321.19 Floor design. Floors shall support all dead

12IN. REINFORCED MASONR;;FSUQIDAT'ON WALLS WHERE d > loads plus the minimum unit live loads as set forth in s. SPS
ain 321.02. The live loads shall be applied to act vertically and uni
Vertical reinforcement formly to each square foot of horizontal floor area. Basements

Soil classes and lateral sofl lodtipsf per foot shallbe provided with woodr concrete or similar type floors that
below exterior grade) complywith s. SPS 321.20 or 321.205. _
History: Cr. RegisterNovember1979, No. 287, &f/6-1-80; rand recr, Regis

Maxi- SC, MH, ter, March, 1992, No. 435, £f4-1-92; correction made under s. 13.92 (4)7h)
mum GM, GC, SM, | ML-CL and Stats. Register December 20No. 672.
Wall Height of | GW,GPR SW | SM-SCand | inorganic CL
Height | unbalanced and SP soils ML soils soils
(fmin) | backfill (ft 30 45 60 SPS 321.20 Concrete floors. (1) When concrete floors
oy A (oriess) | #4at7Z oc. | #aat7Z oc. | #4at7Z oc. areprovided, the thicknessf the concrete shall measure at least
5 #4 at 7% oc. | #4at 73 oc. | #4at 7% oc.  3inches.
6 #4at72 o.c. | #4at64 o.c. | #4at48 o.c. i i P i ;
2 vaatvroc | Gaciagoc | waisd o (2) Whena concretdloor is placed in clay soils, a4 |.nch thick
basecourse shall be placed in the subgrade consisting of clean
8-4 4 (orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c. gradedsand, gravel or crushed stone.
5 #4at72 oc. | #4at72 o.c. | #4at72 o.c. . .
6 #4at72 oc. | #4at56 oc. | #5at 72 o.c. (3) Whena concrete floor is placed sand or gravel soils, the
7 #4at64 oc. | #5at64 oc. | #4at32oc. basecourse may be omitted unless drain tile is installed. If drain
8 #4at4goc. | #4at32oc. | #5at40oc. e js installed, the requirements of s. SPS 321.17 shall be met.
9-1 4(orless) | #4at72 o.c. | #4at72 o.c. | #4at72 o.c. History: Cr. RegisterNovember1979, No. 287, &€f6-1-80;am. Registerdanu
5 #4at72 oc. | #4at72 o.c. | #4at64 o.c. ary, 1989, No. 397, €f2-1-89; r and recrRegister January1999, No. 517eff.
6 #4at72 o.c. | #4 at56 o.c. | #5at64 o.c. 2-1-99;correction in(3) made under s. 13.92 (4) (b) 7., Stats., Register December
7 #4 at56 o.c. | #4 at40 o.c. | #6 at64 o.c. 2011 No. 672.
8 #4 at 4g o0.c. | #6at 6A21; o0.c. | #6at 4% o.c.
9 #5 at 56 o.c. #7 at 72 o.c. #6 at 40 o.c.
SPS 321.203 Garage floors. (1) MaTERIALS. Garage

aFor designlateral soil loads, see s. SPS 321.18 (1) (e). Soil classes are in accoffioors shall be constructed of concrete other noncombustible
ancewith the Unified Soil Classification System and design lateral soil loads ar ; ; : _
for moist soil conditions without hydrostatic pressure. ‘materialswhich are |mpermeable to pEtrO|eum prdeCtS' .Slab

b provisions for this table are based on construction requirements specified in Qn-gfadG?OHCVEte garage floors shall be at least 4 inches thick and

SPS 321.18 (3) (b). placedover at least 4 inches of granular fill.
¢ For alternative reinforcement, see s. SPS 321.18 (3) (b). Note: Itis not the intent of sub. (1) to require a concrete floor to be sealed to make
d Mortar shall be §pe M or S and masonry shall be laid in running bond. it completely impermeable.
€ The specified locationf the reinforcement shall equal or exceed tiecéfe (2) CONFEIGURATION. The floor shall be 5|0ped such that water

depthdistance, d, measured from the face of the soil side of the wall to the centf\é removed in accordance with one of the foIIowing'

of vertical reinforcement.
. . o . (a) Water drains toward the overhedabr or to exterior grade
3. \ertical reinforcement shall have a minimum yisteength  sychthat no damage will be caused to any structural member or
of 60,000 psi. wall covering of the garage or the dwelling.
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SPS 321.203 WISCONSINADMINISTRATIVE CODE 36

(b) Water drains into an interior floor drain that complies with (4) BEARING AND END CONFIGURATION. (&) Sawn lumber 1.

therequirements of ch. SPS 382. ‘Joists.” Wobod joists made of sawn lumber siraket the follow
Note: See s. SPS 382.34 for floor drain requirements. ing bearing requirements:
History: Cr. RegisterNovember1995, No. 479, &f12-1-95; CR 02-077: and .
recr.(2) I%,eegister lgllay 2003 No. 569fe8-1-03; correction in (2)b) made under | a. Wood Joists suppor.ted on wood or metal shall have a bear
s. 13.92 (4) (b) 7., Stats., Register Decembef 204. 672. ing surface of at least/A-inches measured from the end of the
joist.
SPS 321.205 Wood floors in contact with the b. Wood joists supported on masonry or concrete shall have
ground. Wbood floors in contact with the ground shall compl\a bearing surface of at least 3 inches measured from the end of the
with the requirements under s. SPS 321.18 (4). joist.

History: Cr. RegisterJanuary1989, No. 397, &f2-1-89;am. RegisterJanuary . -
1999, No. 517, &f2-1-99; correction made under s. 13.93 (2m) (b) 7., Stats.-Regis  C. The tail end of a floor joist may not extend past the edge of

ter, March, 2001, No. 543; CR 02-077and recrRegister May 2003 No. 569fef a beam by more than the depth of the floor joist.
8-1-03;correction made under s. 13.92 (4) (b) 7., Stats., Register Dec@ier .. . .
No. 672. d. Wbod floorjoists with ends that intersect over a beam shall

havethe ends overlap at least 3 inches and be securely fastened
SPS 321.21 Precast concrete floors. Precast concrete togetherwith at least two 12d common nails or the ends shall be
floors shall be designed through structural analysis, or load tabl#gt—jointed or face—jointed and fastened with ties, straps, plates
furnishedby the precast product fabricator may be used, providedsolid blocking.
the load tables were developed using structural analysis or load 2. ‘Beams and girders.” Beams and girders made of sawn
testing. lumbershall have a bearing surface on their supporé [efast 3

History: Cr. RegisterNovember1979, No. 287, &f6—-1-80; rand recrRegister i i
March 1992 No. 435, 6{4-1-9% Egg%%rpgirradlgerl to the beam or girder dnedat least as wide as the

SPS 321.22 Wood frame floors. Unless designed (b) Engineeed wood poducts. Bearing surface for engine

throughstructural analysis, wood frame floors shall comply witrédwood products shall be in accordance with the manufactur
the following requirements: er’s instructions provided those instructions were developed

- hroughstructuralanalysis or pr ing and ar licabl
(1) FLoorJoisTs. (a) General. 1. Floor joists shall comply :0 t?]uegcjrt]flij;&l:a%gn_a ysis or product testing and are applicable

\S/‘vll'glptgeBSztil.Jggfral requiremerasd live load determination under (5) NOTCHING AND BOoRING. Notching and boring of beams or

Note: See Appendix for design information. girdersis prohibitedunless determined through structural analy

2. Where the joists of a floor system grerallel to, and SIS.

locatedbetween bearing walls above and belthwe joists shall be (&) Notching of floor joists.1. Notches located in the top or
doubled. bottomof floor joists shall not have a depth exceedipthe depth

- : : f the joist, shall not have a length exceedigthejoist depth nor
(b) Floor joists on conate walls. Wherea sill plate is pro 0 . ; 1~
vided for floor joists on poured concrete, it plates shall be fas Pelocated in the middl&; of the span of the joist.

tenedto the foundation. 2. Where floor joists are notched on the ends, the notch shall
Note: Section SPS 321.18 (1) (d) requires the floor joists to also be fastened toft@dt €xceed/s the depth of the joist. Notches over supports may
sill plate. extendthe full bearing width of the support.

(c) Floor joists on masonry walls with a solid top course. (b) Boring of floor joists. 1. ‘General.” A hole may not be
Wherea sill plate is provided for floor joists @wlid block top boredin a floor joist within 2 inches of a notch or another hole.
coursemasonrythe sillplate shall be fastened to the foundationn no case shall the distance between adjacent holes be less than

(d) Floor joists on masonry walls with open top course. the diameter of the lger hole.

Wherethe masonry wall has an open top couas®ll plate atleast 2. ‘Holes near the edge.’ Holes bored in the top or bottom 2
aswide asthe foundation wall shall be fastened to the foundatiofhchesof a joist shall follow the limitations for notching ungber
2. Where anchor bolts are used on masonry wétlsan open (a).

top course, the minimum width of an individual piece making up - 3. ‘Other holes.” Holes bored in floor joists that aoewithin

thesill plate shall be at least 5.5 inches. , , 2 inches of the topr bottom of the joist shall have their diameter
Note: A sill plate can be made of multiple pieces to achieve the full width.  |imited to Yzthe depth of the joist.

(2) FLoorTRuUsSEs. Metalplate connected wood floor trusses
shallbe designed in accordance with the Design Specifications
Metal Plate Connected Parallel Chord dad Trusses and the
National Design Specificatiofor Wood Construction. flss
membersshall not be cut, bored or notched.

(3) GIRDERS AND BEAMS. (a) Girders and beams shh#

(c) Engineeed wood poducts. Notching or boring of engine
eredwood products shall be done in accordance with the manufac
turer’s instructions provided those instructions were developed
throughstructural analysis or product testing.

(6) OVERHANG OF FLOORS. (a) General Except as provided
~ _ in pars. (b) and (c), a floor joist overhang shall be cantilevered
zele.Cted;ﬁm Tarkl)let 32%'22| Al lor_a'ble 321.22-Ar shall be ey ondtheouter edge of the supporting wall below it by no more
esignecinrough structural analysis. - thanthe actual depth of the joist or shall be designed through struc
(b) Wood girders and beams shiad fitted at the post or col tyral analysis in accordance with s. SPS 321.02 (3).

umn. Adjoining ends shall be fastened to eather to transfer (b) Joist ovehangs parallel to the main floor framing system
horizontalloads across the joint. Beams shall also be faSteneQJg?stoverhangs that are extensions of, and parallel to, the main
the posts with framing anchors, angle clips, or equivalent. y !

i ‘ floor framing system may extend beyond the depth of the joist
(c) Where intermediate beams are used, they shall rest on\@hout structural analysis provided they meet all of the following
of the girders; or shall be supported by ledgers or blocks fastegedditions:

to the sides of the girders; or they may be supported by approved : ;
metalhangers into which the ends of the beams shall be fittedrhe éh{{et‘%ggg rgfatr;]% Iguﬁ)rglrlt?r\]/ge rvz\elg”ntc))erlr;cv)\;?tthan 2 feet beyond

(d) Lateral restraint for all wood bearsisall be provided at all 2 a. The overhan : .
: . . a. g supports a uniform ldiadted to the
columnsusing a saddle or other approved connection where 1ingightof the bearing wall and the tributary roof area above it.

beammeets one of the following conditions:
g b. The tributary length of the roof area, excluding the eave

1. The beam is not restrained at both ends. :
> Theb . that. 25 inches d . wal overhangjs no more than 2 feet greater than the actual length of
Surer:neme eam IS more thaf. INnches deepsing actual mea thejoist directly below
Note: A saddle supports the beam on the bottom and allows for the through-con  C- The eave overhang is no more than 2 feet.
nectionof fasteners into the side of the beam. Note: The tributary length is usually half the span of the joist or rafter
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37 SAFETY AND PROFESSIONAL SERICES SPS 321.22

3. The joist overhang does nstipport any concentrated b. The doubldloor joist is located a distance of at least 2 times
loads. For the purposes of this subsection, a framed opening in the cantileverength inward from the outer edge of the supporting
wall with a rough opening of 4 feet or less shall be considered uwiall below

form loading. c. Thelookout joists are fastened to the double joist with
4. a. The cantilevered joist is doubledfa supporting wall. metalhangers.

b. The doubled joist length extends inward beyond the inner 3. The joist overhang supports no more teither a non-
edgeof the supporting wall by theame distance as the cantilevebearingwall or a wall thassupports only a roof which spans no

c. The added joist member is secured to the main joist @@rethanthe floor overhang cantilever length plus the eave-over

statedin the nailing schedule in the appendix, under the headifi§"9- o
for “floor framing, built-up girder and beams, top loaded”. (d) All overhangs longer than the depth of the supporting joist

(c) Joist ovehangs perpendicular to the main floor framinghhefiggggﬁggﬁghegltﬂﬂgﬁjf;ingrg?;ssislfnder pab) or (c) shall be

system. Joist overhangs that are perpendicular to the main floor :
framing system, or lookoists,may extend beyond the OlepthWh(?) FLoor oPeENINGS. Trimmers and headers shall be doubled

g : . enthespan of the header exceeds 4 feet. Headers which span
?glltgiﬂr?ésg\gggggnsst.r uctural analysis provided they meet afief morethan6 feet shall have the ends supported by joist hangers or

. . ) framing anchors, unless the ends are supported on a padition
1. The joist overhang is cantilevered no more than 2 fegéam. Tail joists (joists which frame into headers) more than 8
beyondthe outer edge of the supporting wall below it. feetlong shall be supported on metal framing anchoen ledger
2. a. A double floor joist is used to support the lookout joisstripsof at least 2 inches by 2 inches nominal.
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TABLE 321.22-Al
MINIMUM  SIZES FOR BEAMS AND GIRDERS OF STEEL OR WOOD

One Floor Only

Roof/Ceiling and One Floor

Roof/Ceiling+ One Floor/Ceiling + One Floor

Column Wood Beam$ A 36 Steel Wood Beamé:3 (in., nominal) A 36 Steel Beam’ Wood Beamé:3 (in., nominal) A 36 Steel Beam
Spacing (in., nominal) Beamg Zone 2 Zone 1 Zone 2 Zone 1 Zone 2 Zone 1 Zone2 Zone 1
24 ft. wide house:
8 ft. 8x8 — 8x10 10x10 — — 8x12 10x12 — —
6x12 6x12 — — 6x14 8x14 — —
10 ft. 8x10 — 8x12 10x12 M 10x9 M 10x9 10x14 10x14 M 12x11.8 M 12x11.8
6x14 8x14 W 6x12 W 8x10 8x16 8x16 W8x15 W 8x15
12 ft. 8x12 — 12x12 10x14 W 12x10 M 12x11.8 14x14 14x14 W 12x16 W 12x16
10x14 8x16 W 10x11.5 W 8x15 10x16 12x16 W10x17 W 8x21
15 ft. 12x12 — — — W 12x16 W 12x16 — — W 12x22 W 14x22
— — W 10x17 W 6x25 — — W 8x28 W 8x31
26 ft. wide house:
8 ft. 6x10 — 10x10 10x10 — — 10x12 10x12 — —
6x12 8x12 — — 8x14 8x14 — —
10 ft. 10x10 — 10x12 10x12 M 10x9 M 12x10 10x14 12x14 M 12x11.8 W 12x14
8x14 8x14 W 8x10 W 8x13 8x16 8x16 W 8x15 W 8x17
12 ft. 8x12 — 10x14 10x14 M 12x11.8 M 12x11.8 14x14 12x16 W 12x16 W 10x19
8x16 8x16 W 8x15 W 6x20 12x16 10x18 W 8x21 W 8x24
15 ft. 10x14 — — — W 12x16 W 10x19 — — W 14x22 W 14x22
— — W 8x21 W 8x24 — — W 8x31 W 8x35
28 ft. wide house:
8 ft. 6x10 — 10x10 8x12 — — 10x12 10x12 — —
8x12 4x16 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 W 10x12 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 8x14 W 8x13 W 8x13 8x16 10x16 W 8x17 W 10x15
12 ft. 10x12 M 10x9 10x14 12x14 M 12x11.8 W 12x14 12x16 12x16 W 10x19 M 14x18
W 6x12 8x16 10x16 W 8x15 W 8x18 10x18 10x18 W 8x24 W 8x24
15 ft. 10x14 M 12x10 — — W 10x19 M 14x18 — — W 14x22 W 14x26
W 8x13 — — W 8x24 W 8x24 — — W 8x35 W 8x35
30 ft. wide house:
8 ft. 8x10 — 10x10 8x12 — — 10x12 12x12 — —
8x12 6x14 — — 8x14 8x14 — —
10 ft. 10x10 M 10x7.5 10x12 12x12 M 12x10 M 12x10 12x14 12x14 W 12x14 W 12x14
W 6x9 8x14 10x14 W 8x13 W 8x13 10x16 10x16 W 10x15 W 10x15
12 ft. 10x12 M 10x9 12x14 12x14 W 12x14 W 12x14 12x16 14x16 M 14x18 M 14x18
W 6x12 8x16 10x16 W 8x18 W 8x18 10x18 12x18 W 8x24 W 8x24
15 ft. 12x14 M 12x11.8 — — M 14x18 W 10x21 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 8x35 W 10x33
32 ft. wide house:
8 ft. 8x10 — 8x12 8x12 — — 12x12 12x12 — —
6x14 6x14 — — 8x14 10x14 — —
10 ft. 10x10 M 10x7.5 12x12 12x12 W 10x12 W 10x12 12x14 14x14 W 12x14 W 12x16
W 6x9 8x14 10x14 W 8x13 W 6x16 10x16 10x16 W 10x15 W 10x17
12 ft. 10x12 M 10x9 12x14 14x14 W 12x14 W 12x14 14x16 14x16 M 14x18 W 12x22
W 6x12 10x16 10x16 W 10x15 W 10x17 12x18 12x18 W 8x24 W 8x28
15 ft. 12x14 M 12x11.8 — — M 14x18 W 12x22 — — W 14x26 W 14x26
W 8x15 — — W 8x24 W 8x28 — — W 10x33 W 10x33

1This table is based upon wood with a fiber bending stress of 1,00@vasacEeptable wood beam selections are listed for each loading condition.

2Two acceptable steel beam selections are listed for each loading condition. The first entry is the most economical selection based upon beam weight.
3Woodmain beams or girders may be built up from nominal 2-inembers. The 2-inch members shall be laid on edge and fastened together with a double row of common nails nét4éssteaindength. Nails shall be spaced not more

3A0D IAILVHLISININAYNISNODSIM

cc'IcE SdS

w
[ee]

than18 inches apart in each row with the end nails placed 4 inches to 6 inches from the enpie€eadfere built-up beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length

of the beam.
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TABLE 321.22-A2
MINIMUM  SIZES FOR BUILT-UP WOOD BEAMS IN BASEMENTS AND CRAWL SPACES SUPPORTING ONE FLOOR ONL Y

6€

Fp=800 psi Fp=1000 psi Fp=1200 psi Fp=1400 psi
HOUSE WIDTH Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size Col. Spacing ft=in Beam size
16 ft. 7-8 3-2x8 8-7 3-2x8 9-4 3-2x8 10-2 3-2x8
8-11 4-2x8 9-11 4-2x8 10-11 4-2x8 11-10 4-2x8 k<
9-11 3-2x10 11-1 3-2x10 12-1 3-2x10 13-1 3-2x10 @
11-4 4-2x10 12-8 4-2x10 13-1 4-2x10 15-0 4-2x10 8
12-0 3-2x12 13-5 3-2x12 14-8 3-2x12 15-10 3-2x12 ;
13-10 4-2x12 15-7 4-2x12 17-0 4-2x12 18-4 4-2x12 @
20 ft. 6-11 3-2x8 7-8 3-2x8 8-5 3-2x8 9-1 3-2x8 8
7-11 4-2x8 8-11 4-2x8 9-9 4-2x8 10-7 4-2x8 3
8-10 3-2x10 9-11 3-2x10 10-10 3-2x10 11-8 3-2x10 2
10-2 4-2x10 11-4 4-2x10 12-6 4-2x10 13-6 4-2x10 8_
10-9 3-2x12 12-0 3-2x12 13-2 3-2x12 14-3 3-2x12 3
11-5 4-2x12 13-11 4-2x12 15-2 4-2x12 16-5 4-2x12 g 8
24 ft. 6-3 3-2x8 7-1 3-2x8 7-8 3-2x8 8-4 3-2x8 m %
7-3 4-2x8 8-2 4-2x8 8-11 4-2x8 9-8 4-2x8 j 'I'I
8-1 3-2x10 9-0 3-2x10 9-11 3-2x10 10-8 3-2x10 > 9
9-4 4-2x10 10-4 4-2x10 11-5 4-2x10 12-4 4-2x10 % g
9-9 3-2x12 10-11 3-2x12 12-0 3-2x12 12-11 3-2x12 - %
11-3 4-2x12 12-7 4-2x12 13-11 4-2x12 15-0 4-2x12 Py =}
28 ft. 5-10 3-2x8 6-6 3-2x8 7-2 3-2x8 7-8 3-2x8 % [}
6-8 4-2x8 7-6 4-2x8 8-3 4-2x8 8-11 4-2x8 m %
7-5 3-2x10 8-4 3-2x10 9-1 3-2x10 9-1 3-2x10 2] o
8-7 4-2x10 9-8 4-2x10 10-6 4-2x10 11-4 4-2x10 @] 8_
9-0 3-2x12 10-1 3-2x12 11-1 3-2x12 10-11 3-2x12 jZ> xQ
10-5 4-2x12 11-8 4-2x12 12-10 4-2x12 13-10 4-2x12 6 -g
32 ft. 5-4 3-2x8 6-1 3-2x8 6-8 3-2x8 7-3 3-2x8 m s
6-3 4-2x8 7-1 4-2x8 7-8 4-2x8 8-4 4-2x8 g 8
7-0 3-2x10 7-9 3-2x10 8-7 3-2x10 9-2 3-2x10 |-(|-)| »
8-1 4-2x10 8-11 4-2x10 9-10 4-2x10 10-8 4-2x10 wn 8
8-5 3-2x12 9-6 3-2x12 10-4 3-2x12 11-1 3-2x12 o
9-9 4-2x12 11-0 4-2x12 12-0 4-2x12 12-11 4-2x12 §
36 ft. 5-1 3-2x8 5-9 3-2x8 6-3 3-2x8 6-9 3-2x8 §
5-11 4-2x8 6-7 4-2x8 6-9 4-2x8 7-10 4-2x8 a
6-6 3-2x10 7-4 3-2x10 8-1 3-2x10 8-8 3-2x10 5
7-6 4-2x10 8-6 4-2x10 9-4 4-2x10 10-0 4-2x10 ‘8
7-11 3-2x12 8-11 3-2x12 9-9 3-2x12 10-7 3-2x12 :\)
9-2 4-2x12 10-4 4-2x12 11-4 4-2x12 12-4 4-2x12 8
1This table provides maximum allowable spans in feet and inches for main beams or girders which are built-up from nominal 2—inch members. o}
2Fiber bending stress for various species and grades of wood is given in Appendix A321. (7] °
3The 2-inch members shall be laith edge and fastened together with a double row of common nails not lesé-irazh8s in length. Nails shall be spaced not more than 18 inches apart in each row with the end nails placed 4 inches to 6 incheg ;P;-
from the end of each piece. » 8
4Where built-up wood beams are employed over a single span, the length of each individual piece used to fabricate the beam shall equal the length of the beam. N %
SWherebuilt-up wood beams are continued over more than one span and where lengths of individual pieces are less than the total length of the complete beam, butt joints shall be located over supports or within 6 inches of the quarter Rgmts—nf the
clearspan. Where located near the quarter points, the joints in built—-up beams shall be separated by at least one lamination and shall not exceed the beam width. N
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(8) FLOOR SHEATHING, BOARDS AND PLANKS. (a) Plywood
sheathing. Plywood sheathing used for floors shall be limiied
the allowable loads and spans shown able 321.22-B.

(c) Combination subfloor-underlaymentCombination sub
floor-underlaymenshall be installed in accordance witable
321.22-D.

40

Table 321.22-E
MINIMUM THICKNESS OF FLOOR BOARDS
Minimum Net Thickness (inches)

Joist Spacing

(inches) Perpendicular to Joist Diagonal to Joist
24 e %4
16 Slg Slg

(d) Floor boards. Where wood boards are used for floor History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. (1) and.oflm),

sheathingthe boards shall comply with the minimum thickness

shownin Table 321.22-E.
(e) Planks. Planks shall be tongue and groove or splized

dregisterFebruary 1985, No. 350eff. 3-1-85; renum. (8) (c) and (d) to be (8) (d)

and(e) and am. (8) (d), renumafle 21.22-A and D tbe Tble 21.22 A1 and E,.cr
(8) (c), Table 21.22 A2,.rand recrTables 21.22 B and C, Registdanuary1989,

No. 397,efl. 2-1-89; am. (2), (4), (5), (6) and (9)and recrTable 21.22-A2, Regis
ter, March, 1992, No. 435, £4-1-92; am. (5) (b) and. (5) (c), Bble 21.22-A1,

atleast 2 inches, nominal, in thickness. Planks shall terminat@ble 21.22-A, RegisteNovember1995, No. 479, &12-1-95; rand recr(9),
overbeams unless the joints are end matchéu planks shall be RegisterJanuary1999, No. 517, &f2-1-99; rand recr(1m), (4), and (5) (b), Regis

March, 2001, No543,eff. 4-1-01; CR 02-077: am. (5) (b) 1.and recr(6) Reg

laid sothat no continuous line of joints will occur except at pomtgterMay 2003 No. 569, £8-1-03; CR 08-043: and recr(1), ¢ (1m), (8) (b) and

of support. Planks shall be nailed to each beam.

(9) BRriDGING. (a) Sawn lumber Bridging shall be provided

for sawn lumber framing at intervals not exceedirfge8where
the nominal depth to thickness ratio is greater than 4 to 1.

(b) Engineeed pioducts. Bridging shall be provided for engi

neeredframing products in accordance with the manufackire

recommendations.
Table 321.22-B

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR T O SUPPORTS!

Plywood Thickness Maximum span3

Span Rating (in inches) (in inches)
3216 15735, 175, 5lg 16°
4029 1935, S1g, 34, Tlg 2045
48/24 23/32' 3/4' 7/8 24

IThese values apply to C-D, C-C, and Structural | and Il grades Sphns
shall be limited to values shown because of possibéetedf concentrated
loads.

2Span Rating appears on all panels in the construction grades listed in footnote
1.

3Plywood edges shall have approved tongue and groove joints or shall be
supported with blocking, unlesg-inch minimum thickness underlayment or

1'% inches of approved cellular or lightweight concrete is installed or finished

floor is 25/3,-inch wood strip. Allowable uniform load based on deflection of
/360 Of span is 165 pounds per square foot.

4For joists spaced 24 inches on cerpéywood sheathing with Span Rating
40,5 or greater can be used for subfloors when supportininghes light
weight concrete.

SMay be 24 inches #/s,-inch wood strip flooring is installed at right angles to
joists.

Table 321.22-D

MINIMUM THICKNESS FOR PLYWOOD COMBINA TION
SUBFLOOR-UNDERLAYMENT . PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR T O

SUPPORTS2
Maximum Support Spacing®
16" o.c. 20" o.c. 24" o.c.
Plywood Panel Panel Panel
Species Thickness  Thickness  Thickness
Plywood Grade Group (inches) (inches) (inches)
Sanded 1 I, S/g 3/,
exterior type 28&3 5/g 3, Iy
4 3y Tlg 1

Underlayment C-C All Groups APA Rated Sheathing and AFRated
Plugged Sturd- Sturd-I1-Floor shall be installed consis
|-Floor* tent with their rating.
ISpans shall be limited to values shown, based on possiete ef concen
trated loads.
2Unsupported edges shall be tongue and groove or blocked except where
Ya—inch underlayment &¥/3,-inch finish floor is used.

3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load

!

Table21.22-C, renum. (3) (intro.), (a) and (b) to be (3) (a), (b) and (€})dd) Reg
isterMarch 2009 No. 639, £f4-1-09; correction in (1) (a) 1., (3) (a), (&), (8) (a),
(c), (d), Table 321.22-A2 made under s. 13.92 (4) (bpTats., Register December
2011No. 672.

SPS 321.225 Decks. Decks attached to dwellings and
detachedlecks which servan exit shall comply with the applica
ble provisions of this chapteincluding but not limited to:

(1) Excavation requirements of s. SPS 321.14;

(2) Footing requirements of s. SPS 321.15 (2) (f);

(3) Frost penetration requirements of s. SPS 321.16;

(4) Load requirements of s. SPS 321.02;

(5) Stair, handrail and guardrail requirements of SPS
321.04;and

(6) Decay protection requirements of s. SPS 321.10.

History: Cr. RegisterMarch, 1992, No. 435, fe#4—1-92; correction in (1) t(6)
madeunder s. 13.92 (4) (b) 7., Stats., Register Decembdr201672.

SubchapterVII — W alls

SPS 321.23 Wall design. (1) Live AND DEAD LOADS. All
walls shall support all superimposedrtical dead loads and live
loadsfrom floors and roofs.

(2) HorizonTaL wIND LOAD. Walls shall be designed to with
standa horizontal wind pressure of at least 20 pounds per square
foot applied tathe vertical projection of that portion of the dwell
ing above grade. No wind load reduction shall be permitted for
the shielding efiect of other buildings.

History: Cr. RegisterNovember1979, No. 287, &f6-1-80.

SPS 321.24 Exterior covering. (1) GENERAL. The exte
rior walls shall be covered with a permanent weather resfgtant
ish.

(2) DURING coNsTRUCTION. During construction, wattavity
insulationmay not be installed until a water-resistant coveisng
in place over the wall cavitgnd windows, doors and a roof with
atleast underlayment are installed.

Note: An example of acceptableater-resistant covering for a wall is foam
sheathingvith permanently taped joints.

(3) FLasHING. (a) Corrosion-resistant flashing shak
installedin the exterior wall to prevent water from entering the
wall cavity or coming in contact with the structural framing eom
ponents.

(b) The flashing shall extend to the surface of the exterior wall
finish and prevent water from reentering the exterior wall.

(c) 1. Any joints between 2 pieces of flashing that form a-verti
cal joint shall be lapped a minimum of 6 inches and sealed.

2. Any joints between 2 pieces of flashing that forhogzon
tal joint shall belapped a minimum of 2 inches and sealed unless

based on deflection of L/360 span for spans 24 inches or less is 125 psf; andotherwisespecified by the flashing manufacturer

for spans 48 inches, 65 psf.

4The department will accept subfloor underlayment panels such as Sturd-
I-Floor which meet the requirements of ARanufacturing specifications for
Sturd-I1-Floor panels.

3. Sealants used for flashing shall be exterior grade and shall
be compatible with the materials being sealed.

(d) Flashing shall be provided at all of the following locations:

RegisterSeptember 2014 No. 705
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41 SAFETY AND PROFESSIONAL SERICES SPS 321.25

1. Atthe top of all exterior door and window openingsless  Note: See Appendix for acceptable nailing schedule.
using self—flashing windows that provide at least one inch of Note: See s. SPS 321.10 for requirements on treating wood for decay and termite
? - . . resistance.
flashingaround th ning, including th rners.
a52 2arc])u_ d the ope fg’h' cluding t ehco ers (2) ToppLATES. (a) General. Except as allowed under subd.
. 2. Atthe Intersection of chimneys or other masonry Construg 1o piates shall be provided and configured as follows:
tion with frame walls.

3. Under and at the ends of masomgod or metal copings 1. Studs at bearingvalls shall be capped with double top

andsills plates.
L L . 2. End joints in double top plates shall bisef at least 2 stud
4. Continuously above all projecting wood trim. spaces.

5. Where porches, decks or stairs attach to a walbor
assemblyof wood frame construction. intersectionsf partitions.

6. Atwall and roof intersections. 4. The plate immediately above the stud may have a joint only

7. At built=in QUtteES)-f \ditonal flash . whendirectly over the stud.
Note: See s. SPS 321.26 (5) for additional flashing requirements with masonry . . . .
cavity walls and s. SPS 321.28 (7) for additional flashing requirements with roofing. (b) NOtChmg and borlng. 1. When piping or ductwork is

(4) WATER-RESISTIVE BARRIER REQUIREMENTS. (a) General placedin an exterior wall or an interior load-bearing wall, such
1. Exterior walls of wood or metal frame construction shall bjfatat least half of the top plate is removed, the plate shall be rein
providedwith a water-resistive barrier from théeghest point to [orcedwith a steel angle at least 2 inches by 2 inches by 20 gauge
the bottom of the permanent weather-resistant covering. th:\l‘:k'. 20 ) imately 0.036 inch

Note: Acceptablewater—resistive barrier materials include polymeric-based ote: gauge is approximately 0. inch.
housewraps andspray-applied water—resistive barriers installed per the manufactur 2. The steel angle shall span the gap and extend at least to the

er'sinstructions, #15 or greater asphalt-saturated felts that complpgit D 226 midpoint of the adjacent stud spaces.
for type | felt and extruded foam sheathing with permanently taped joints. Duct tape . . . .
or similar will not result in a permanently taped joint. 3. Other equivalematerials may be used in accordance with

2. Structural products with an integral water—resistive barrigr SPS 321.02.

may be approved by the department as a complete assembly  (c) Exceptions.1. A single top plate may be used in place of
(b) Material compatibility The water—resistive barrier mate @ double top plate provided a rafter is located directly dier

rial shall be compatible witthe other materials in the wall with Studsand the plate is securely tied at the end joints, corners and

3. Double top plates shall be overlapped at the corners and at

which it will come into contact. intersectingwalls. Joints may occur in single top plates only when
Note: Spray-applied water-resistive barriers may not be compatible with foairectly over a stud.
plasticinsulation. ) 2. A continuous headetonsisting of two 2—inch members set
(c) Performance equirements. 1. Polymer—based houseon edge, may be used in lieu of a double plate if tied to the adjacent
wrapsshall meet all of the following requirements: wall.
a. A water vapor permeability rating of 5 perms or higher (3) WaLL opPENINGs. Where doors or windows ocgineaders
whentested in accordance with ASTM E96. shallbe used to carry the load across the opening.

b. An acceptable water-resistance rating determined in (a) Header size. Thesize of headers shall be determined in
accordancavith ASTM D779, AAICC 127 or CCMC 07102.  accordancavith the spans and loading conditions listedables
Note: Asphalt-saturated felt or “tar paper” is not a polymeric-based house wr§ﬁ1_25_5‘321_25_c and 321.25-D. Headers for longer spans

Note: For more information on the water—resistance tests and their results, see . . .
InternationalCode Council Evaluation Services Acceptance Criteria AC 38. S %” be designed by an engineering method under s. SPS 321.02.

2. Spray-applied water-resistive barriers shall be approved(b) Header support.Headers in bearing walls shall be sup
underthe International Code Council Evaluation Services. ~ portedin accordance with subd. 1. or 2. or 3.
Note: For approval criteria, see ICC-ES acceptance criteria AC 212 or successor 1. Headers 3 feet or lesslength shall be directly supported
document. _ i _ _oneach end by either:
(d) Application. 1. Horizontal seams in sheet or strip material a. The single common stud and a shoulder stud; or

ﬁ)r\',?grtigyg\r/??gg;dzs;ﬁgﬁetgat the upper lagrtends over the b. The single common stud with a framing anchor attached.

2. Vertical seams in sheet or strip materials shall be-over |2' I:heaﬂelrlsbgre;ter :lhan 3 feett %Ut less thhan 0(; %qutil o6 ﬂ?et
lappedat least 6 inches. in length shall be directly supported on each end by the single

. . . ct%mmonstud and a shoulder stud.
3. Any rips, tears or voids shall be patched in accordance wi . .
subds.l. and 2. 3. Headers greater than 6 feet in length shall be directly sup

(e) Penetrations.1. Penetrations caused by fasteners of tlgé)uréidon each end by the single common stud and 2 shoulder

water—resistivdarrier or theveather—resistant exterior covering
do not require sealing.

2. Penetrations of Square inches or less with an annul
spaceof no more thay: inch shall be sealed with caulk gimilar
material.

3. Penetrations of greater than 5 square inches shall be flasgg msgirders, or other load-bearing partitiorisoad-bearing
in accordance with sub. (3). : '

History: Cr. RegisterNovember1979, No. 287, &f6-1-80; r and recrRegister partltlonsrun_nlng_ at right angles to theists shall not be fﬁet_
March, 2001, No. 543, &f4-1-01; CR 02-077: £(3) Register Map003 No. 569, T0m the main girder or wallsnore than the depth of the joist
eff. 8-1-03; CR 08-043: am. (2), renum. (3) (c) to be (3) (df3}1(c) and (4) Reg  unlessthe joists are designed to carry the load.

isterMarch 2009 No. 639, £4-1-09.
(6) PosTsAND coLUumNs. (a) General. 1. Posts and columns

SPS 321.25 Wood frame walls.  Unless designed Shallbe installed to resist imposed loads.
throughstructural analysis, wood frame wadlsall comply with 2. Posts and columns shall bear directly over the miiglle
the following requirements. of a footing.

(1) STUD CONFIGURATION. Wood studs shall comply with the 3. Posts and columns shall be restrained at the top and bottom
sizeand spacing requirements indicated abl& 321.25-A. Studs to resist displacement.
in the exterior walls shall be placed with the wide faces perpendic 4. All columns shall be positively attached to the beams they
ular to the plane of the wall. supportusing clips, straps or saddles.

(4) NotcHing. Notching and boring of columns or posts is
prohibited unless designed through structuaalalysis. Studs
&hallnot becut or bored more thadvs the depth of the stud, unless
the stud is reinforced.

) ParTITIONS. Load-bearingartitions shall be placed over
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SPS 321.25

WISCONSINADMINISTRATIVE CODE

5. Posts andolumns that use a height adjustment mechanigported.

shallhave the mechanism imbedded in concrete or permanently(c) Steel posts or columnsSteel posts or columns shall be

disabledafter installation.

(b) Bearing surface.Posts and columns shall have a steelbear

sizedaccording to one of the following methods:

ing plate dfixed to one or both ends to distribute any applied Ioadgstingand listing.
andto prevent fiber crushing of any structural member being sup

Table 321.25-A
SIZE, HEIGHT AND SPACING OF WOOD STUDS? ¢

1. Manufactured columns shall follow theanufactures

Bearing and Exterior Nonbearing Walls Interior Nonbearing Walls
Maximum Maximum Maximum Maximum Spac
Spacing Spacing When Spacing When ing When Sup
When Sup Supporting Supporting porting One
porting Roof One Floor, Two Floors, Floor Only
and Ceiling Roof and Roof and (inches)
Only Ceiling Ceiling
(inches) (inches) (inches)
Maximum f"\ Maximum Later - Maximum
. Laterally ally Unsupported Spacing
Nominal Stud Unsupported Stud Height? (inches)
Size Stud Heigh®® ﬁ 1 (feet)
(inches) (feet)
2x P - - - - - 10 16
2x4 10 24 16 - 24 14 24
3x4 10 24 24 16 24 14 24
2x5 10 24 24 - 24 16 24
2Xx6 124 24 24 16 24 20 24

4 isted heights are distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where
justified by analysis. Studs shall be stud grade or betteept that utility grade may be used when spaced not more than 16 inches osugmets no more
than a roof and ceiling and does not exceed 8 feet in height for exterior walls or 10 feet in height for interior nonload—bearing walls.

bMay not be used in exterior walls.

cAll spacing dimensions are to the center of the studs.

dunless supported by structural analysis, use of stud heights that range from over 10 feet to 12 feet is limited to where all of the following conditions are met: snow
loads do not exceed 25 psf; tributary dimensions for floors and roofs do not exceed 6 feet; spans for floors and roofs do not exceed 12 feet; eave projections do not
exceed 2 feet; the bending modulus of elasticity is at least 1,600;Q@F kquare inch; the allowable fiber stress in bending for the wood is not less than 1310 psi
as determined by multiplying the AF&MDS tabular base design value by the repetitive use fastdrby the size factor for all species except southern pine;
utility, standard, stud, and No. 3 grade lumber of any species is not used; and the allowable deflection does not exceed whichever of the following are applicable:
Interior walls and partitions — span height/180.
Exterior walls with plaster or stucco finish — span height/360.
Exterior walls with other brittle finishes — span height/240.
Exterior walls with flexible finishes — span height/120.
Exterior walls with interior gypsum wallboard finish — span height/180.
Any manufacturer—specified limits for any included windows or doors.
Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12—-inch stud spacing on the lowest level, a 24—inch stud spacing on
the intermediate level, and a 24-inch stud spacing on the upper level.
2. Columnsmade solely of steel pipe stock shall folloable (d) Wobod posts or columnsWood posts or columns shall be
321.25-E. sizedaccording to @ble 321.25-F or the size shalldetermined
3. Columns made of steel stock, not meeting the requiremeiftgoughstructural analysis or load testing.
of subd. 1.or 2., shall follow a nationally accepted desjggtifi
cationor the size shabe determined through structural analysis
or load testing.

Table 321.25-B
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ROOF/CEILING ASSEMBLIES*
Header Members

House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 25 25 4 4 5 5 7 6 9 8
26 25 2 4 5 5 7 6 8 7
28 25 2 4 3 5 4 6 6 8 7
30 25 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
Table 321.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR*
Header Members

House Wdth (feet) Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s

24 25 4 5 6 8

26 25 3 5 6 8

28 2 3 5 6 7

30 2 3 4 6 7

32 2 3 4 5 7
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43 SAFETY AND PROFESSIONAL SERICES SPS 321.25
Table 321.25-D
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORING ONE FLOOR AND ROOF/CEILING ASSEMBL Y*
Header Members
House Wdth Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two 2 x 12s
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 1.5 1.5 3 25 4 3 5 4 6 5
26 15 15 25 25 3 3 4 4 5 5
28 1.5 1.5 2.5 25 3 3 4 4 5 5
30 15 15 25 25 3 3 4 4 5 5
32 15 15 25 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other specidsreithfitiér bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: Fabla 321.25-B, the allowable roof/ceiling span for a 28—foot wide house in zone 2, using two 2 x 8

header members with a 1400 psi bending stress, is &fé&#00/1000 = 5 9 feet.

Table 321.25-E
COLUMNS MADE OF STEEL PIPE STOCK 1?2

Note: ThisTable is based on a modulus of elasticity or E of 1,000,000 psi and a
fiber bending strength onfof 1,000 psi.

(7) FOUNDATION CRIPPLEWALLS. (@) Foundation cripplealls

Column Wall . Allowable :
Diameter Thickness ngh;/ft Height (feet) Load shallbe framed with studs at Iegst asglaas the studs above.
(inches) (inches) (pounds) (pounds) (b) When more than 4 feet in height, cripple walls shall
8 34,000 framedwith studs needed for an additional floor level.
3 0.216 7.58 10 28,000 (c) Cripple walls with a stud height of less than 14 inches shall
12 22,000 be sheathed on at least one side for its entire length with a wood
3 24000 structuralpanel that is fastened to both the top and bottom plates
. 0.926 011 10 38’000 or the cripple walls shall be constructed of solid blocking.
’ ' ' ' (d) Cripple walls with a stud height @ft inches or greater shall
12 32,000 be braced in accordance with sub. (8).
8 54,000 (e) Cripple walls shall be fully supported by a continuous
12 43,000 (8) WALL BRACING. (a) General. Dwellings using wood-
8 78,000 framed walls shall be braced in accordanegéh this section.
5 0.258 14.62 10 73,000 Wherea building, or a portion thereafpes not comply with one
12 68,000 or more of the bracing requirements in this section, those portions
8 106,000 shall be designed and constructed in accordance with accepted
engineeringpractice.
6 0.280 18.97 10 101,000 Note: Acceptable engineering wall bracing practices include any of the following:
12 95,000 1. The provisions under section R602.10 or R602.12 of the International Residen
TThis Table is based on a yield strength or Fy of 36,000 psi. tial Code (IRC) — 2012.

2This table is for columns made solely of steel pipe stock. The addition of any, iozﬁsljsﬁi'ﬁglsndfscg{gzgﬁﬁ VCV'rthtggue r}glgﬁgrwgrtt)iﬁsg.of‘_trr;]eeZSOtgylF\é(éhm

adjustment mechanism or other feature will alter the load-carrying capacity q?RC Wall Bracing Provisions (Part 2: Newibd Bracing Requirements)\Wood
the column. DesignFocus Forest Products Sociefyeachtree Corners, GA, Spring 2009.

3. Installation instructions from the manufacturetha bracing product that are
compliantwith section SPS 321.02.

(b) Bracing Materials and Method&Aall bracing shaltonsist

Table 321.25-F
WOOD COLUMNS

Wood Cross Section , of the materials and methods listed able 321.25-G aapproved
- . Height Allowable Load ; n : ; ;
Nominal Size Area (feet) (pounds) alternativescapable of providing the required wind load resist
(inches) (inches) anceas determined in accordance with s. SPS 321.02 (1) (c).
8 4,900
4x4 12.25 10 3,100
12 2,150
8 7,700
4x6 19.25 10 4,900
12 3,400
8 30,000
6x6 30.25 10 18,900
12 13,300
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SPS 321.25 WISCONSINADMINISTRATIVE CODE 44
Table 321.25-G
BRACING METHODSaf
Material Minimum Brace Material Maximum Minimum Braced Wall Connection Criteria
Thickness or Size Nominal Wall Panel Wdth or Brace
Height? Angle
Minimum Fasteners \ Maximum Spacing
Intermittent Bracing Methods
LiB¢ 1x4 wood brace
Let—in bracing (or approved metal brace 10 45° angle and maximum| 2-8d common nails or 3-8d| Per stud and top and
installed per manufacturer 16" o.c. stud spacirty box nails (2 3/8” long x bottom plate®
instructions) 0.113” diameter)
DWB ¥ (1" nominal) for 10’ 48" 2-8d box nails (2 3/8” long x| Per stud and top and
. maximum 24" o.c. stud 0.113" diameter) or 2 - 1 bottom plate%
D'a%%';%\gwd spacing 3/4" long 16—gage staples
WSP 3/8” for maximum 16"0.c. 6d common nail or 8d box 6" edges, 12" field
Wood structural stud spacing; 10 48" nda;;gest‘g)-lg?g/)i E(3)_1?2J ) (nails)
panel 7/16” for maximum 24" 12" —crown iB—gage staples 3" edges, 6" field
o.c. stud spacing 1 1/4 long (staples)
SFB 10’ 48" 1 1/2" long x 0.120” diame
Structural fiber ¥2" for maximum 16" o.c. tﬁ: ga_l\é?gxﬁ igﬁ%gg% r;glls 3" edges, 6” field
board sheathing stud spacing ples, 1 1/4” long
GB
Gypsum board 14" for maximum 24" o.c. 10 96” 5d cooler nails, or #6 screws 7" edges, 7" field
(installed on both stud spacing (including top and
sides of wall) bottom plates)
Continuous Sheathed Bracing Methods
CS-wspP 3/8" for maximum 16".c.
Continuous stud spacing; Same as WSP Same as WSP
sheathed WSP 7/16” for maximum 24” ) _
o.c. stud spacing 12 Refer to Bble 321.25-H .
CS-SF8 15" for maximum 16” o.c.
Continuous stud spacing Same as SFB Same as SFB
sheathed SFB
Narrow Panel Bracing
PF 7/16” Refer to Figure Refer to Figure 321.25-A Refer to Figure
Portal frame 321.25-A 321.25-A

aThe interior side of all exterior walls shall be sheathed with minifuimch gypsum wallboard unless otherwise permitted to be excluded by this subsection. All
edges of panel-type wall bracing, except horizontal joints in GB bracing, shall be attached to framing or blocking.

bThe actual measured wall height shall include stud height and thickness of top and bottom plates. The actual wall height shall be permitted to exceed the listed nominal
values by not more tharvdinches. @&bulated bracing amounts in s. SPS 321.25 (8) (c) are based on a 10-foot nominal wall height for all bracing methods and shall be
permitted to be adjusted to other nominal wall heights not exceeding 12 feet in accordance with footabtes3#1 5| or dble 321.25-J.

CLIB is not permitted for walls supporting a roof and two floorstoLIB braces installed at a 8@ngle from horizontal shall be permitted to be substituted for e&ch 45
angle LIB brace.

dBracing with CS-WSP and CS-SFB shall have sheathing installed on all sheathable surfaces aboeeddettween wall openings.
dshall be attached to the top and bottom plates and any intermediate studs, in one continuous length.

€Each braced panel may contain no more than one hole, having a maximum dimension of no more than ten percent of the least dimension of the panel, and confined to
the middle three—fourths of the panel.

Table 321.25-Hb
MINIMUM  WIDTHS OF CS-WSP AND CS-SFB BRACED WALL PANELS

Maximum Opening Height Adjacent to
Braced Wall Panel

Minimum W idth of Full-Height Braced Wall Panel (inches)

8’ Tall Wall 9’ Tall Wall | 10’ Tall Wall 12’ Tall Wall
5-4" 24 27 30 36
6'— 8" 32 30 30 36
8’ 48 41 38 36
’ - 54 46 41
10 - - 60 48
12’ - - - 72

aSheathing shall extend from the top of the top plate to the bottom of the bottom plate and may be multiple sheets. All joints shall be blocked.
binterpolation is permitted.
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45 SAFETY AND PROFESSIONAL SERICES SPS 321.25

Figure 321.25-A
METHOD PF — PORTAL FRAME BRACE CONSTRUCTION

EXTENT OF HEADER WITH DOUBLE PORTAL FRAMES (TWO PORTAL FRAME PANELS)
EXTENT OF HEADER WITH SINGLE PORTAL FRAME
PANEL
2'-18 FINISHED WIDTH OF OPENING
FOR SINGLE OR DOUBLE PORTAL
. .
# : Y = 7 =
4 MAX PONY - TENSION STRAP (ON o
o OPPOSITE SIDE OF i
WALL HEIGHT J
u SHEATHING) Y I e
s-5-5s =
MIN. 3" X 11-1/4” NET HEADER oo ol
STEEL HEADER PROHIBITED " WSP OR CS-WSP i
BRACE PANEL
» f
FASTEN SHEATHING TO HEADER WITH 8D o M. FASTEN TOP PLATE TO
e COMMON OR GALVANIZED BOX NAILS IN 3" GRID "
T HEADER WITH TWO
& PATTERN AS SHOWN X
b N~ A IF NEEDED PANEL o ROWS OF 16D SINKER
T HEADER TO JACK-STUD STRAP ON BOTH SIDES SPLICE EDGES SHALL X NAILS AT 3" O.C. TYP.
3 [ o OF OPENING OPPOSITE SIDE OF SHEATHING; OCCUR AND BE g
ES 9] el STRAP CAPACITY SHALL EQUAL 1,000 LBS. OR ATTACHED TO
2 u o 4,000 LBS. WHEN PONY WALL IS PRESENT COMMON BLOCKING
£ @ . WITHIN 24" OF WALL X A
= z ol MIN. DOUBLE STUD FRAMING COVERED WITH MIN. MID- HEIGHT. ONE ROW NG N MIN. 7/16" WOOD
% g o 7/16” THICK WOOD STRUCTURAL PANEL OF 3" 0.C. NAILING IS i ol 7 STRUCTURAL PANEL
s % SHEATHING WITH 8D COMMON OR GALVANIZED REQUIRED IN EACH Ao
N K o BOX NAILS AT 3" O.C. IN ALL FRAMING (STUDS, PANEL EDGE.
> ~ BLOCKING, AND SILLS) TYP.
S
SN TYPICAL PORTAL X
o MINIMUM PANEL LENGTH N FRAME CONSTRUCTION ——_ |1 —
o WALL HEIGHT, ft. | 8 | 9 |10 | 11 | 12 ik - y
el COMMON STUD AND KN PONY WALL HEIGHT UP TO
o PANEL LENGTH. in. | 16 | 18 | 20 | 22 | 24 ONE OR MORE . X 2'; MIN. 2X6 STUDS WITH
e o SHOULDER STUDS e ol PONY WALL HEIGHT
i o PER S. SPS 321.25 (3) ¥ o GREATER THAN 2',
o ol i (b) i o
e MIN. (2) 1/2" DIAMETER ANCHOR BOLTS i Sl
INSTALLED PER S. SPS 321.18 (1) (c), WITH N
4 27X 2" X 3/16" PLATE WASHER 4 s “
L e - 7 < ANCHOR BOLTS PER 4
sa ‘ 4 A 9 a a SPS S.321.18 (1) (c) < la
- .o . a g & v? =
!
OVER CONCRETE OR MASONRY BLOCK FOUNDATION (2) FRAMING ANGHORS
N —, APPLIED ACROSS - N
™
NAIL SOLE PLATETO |11 SHEATHING JOINT WITH A Ea
WOOD STRUCTURAL PANEL JOIST PER TABLE IN— || CAPACITY OF 670 LBS IN i NAIL SOLE PLATE TO
SHEATHING TO TOP OF BAND OR  APPENDIX N THE HORIZONTAL AND i JOIST PER RBLE
RIM JOIST i VERTICAL DIRECTIONS ol IN APPENDIX
L e e
WOOD STRUCTURAL PANEL
~——T—SHEATHING OVER
APPROVED BAND OR RIM
OVER RAISED WOOD FLOOR - FRAMING ANCHOR OPTION JoIsT APPROVED BAND
OR RIM JOIST
1 ATTACH SHEATHING TO - -
NAIL SOLE PLATE TO 1] BAND OR RIM JOIST WITH e
% WOOD STRUCTURAL JOIST PER TABLE IN_ || 8D COMMON NAILS AT 3" o
Zz 3 PANEL SHEATHING APPENDIX Y 0.C. TOP AND BOTTOM ol
SHT CONTINUOUS OVER BAND o o NAIL SOLE PLATE TO
3° OR RIM JOIST I i b JOIST PER RBLE IN
= b R APPENDIX
WOOD STRUCTURAL PANEL oo
~—————SHEATHING OVER
b oo o APPROVED BAND OR RIM e
OVER RAISED WOOD FLOOR - OVERLAP OPTION JoisT ‘ APPROVED BAND
OR RIM JOIST
FRONT ELEVATION SECTION

Note: Steel headers are permitted if designed by structural analysis.

Note: As shown in the above cross—section, 1/2—inch gypsum wallboard is not required on the interior side of the wall.

(c) Bracing amount.Bracing methods and materials comply eachbuilding side shall comply with Figure 321.25-C.
ing with Table 321.25-G shall be appliedvalls in accordance g Balloon-frame walls may be no longer than 21 feet and
with all of the following requirements: shallhave a maximum height of two floors unless constructed in

1. For the purpose of determining bracing amounts, the-outgecordancevith an approved design. alVframing shall be con
mostextents of théuilding plan at each floor level shall be-cir tinuousfrom the lowesfloor to the wall top plate at the roof. All
cumscribedwith a rectangléo define the overall length of eachedgesof sheathing shall be supported on and fastened to blocking
building side as shown in Figure 321.25-B. or framing. Braced wall panels may not be required on the bal

2. In no case may the amount of bracing be less than tW@n-framewall portion provided the bracing amount and brace
bracedwall panels on walls parallel to each rectangle side for eagbacingrequirement are satisfied for the building side. Where
floor level of the building. bracepanels are located on the balloon—frame wall portion, they

3. Where used, the number of intermittent brace panedball have a height-to—width ratio of not more than 2.5:1.
appliedto walls parallel to eactectangle side shall comply with 7 For a gable end wall, if the brace-panel height does not
Table321.25-1. exceed12 feetat the highest portion and if the ‘22foot and

4. Where used, the total length of continuous shedireck 21-foot spacingrequirements in Figure 321.25-C are met, the
panelsappliedto walls parallel to each building side shall complyvall is adequately braced. Where a brace panel exceeds 12 feet
with Table 321.25-J. in height, it shall have a height-to—width ratio of not mitran

5. The location of brace panels applied to walls parallel 5:1,and comply with Figure 21.25—-C.
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FIGURE 321.25-B
DEFINING BUILDING SIDES AND LENGTHS WITH ONE OR MORE
CIRCUMSCRIBED RECT ANGLES2b.c

AN

_______ ==

ONE RECTANGLE ) TWO RECTANGLES

(1) Basic floor plan

ADD CONTRIBUTING LENGTHS
OF BRACED WALL PANELS
ASSIGNED TO A RECTANGLE
SIDE

LEFT SIDE 1

RIGHT SIDE 2

ASSIGN PROJECTED CONTRIBUTING COMMON
LENGTHS OF ANGLED BRACED WALL RECTANGLE
szsl_s TO ADJACENT RECTANGLE SIDES FRONT SIDE 2

(2) Angled-building-side plarf

CONTRIBUTING LENGTH OF
BRACED WALL PANEL APPLIES
TO SIDE OF RECTANGLE 2

PROJECTIONS APPLY TO
SIDES OF RECTANGLE 1

(3) Angled floor plan®

2 achfloor plan level shall be circumscribed with one or more rectangles around the entire floor plan at the floor level under consideration as shown. When multiple
rectangles are used, each side shall be braced as though it were a separate building and the bracing amount added together along the common wall where adjacent rectan

les overlap or abut.
g’Rectangles shall surround all enclosed pldset$ and projections. Chimneys, partial height projections, and open structures, such as carports and decks, shall be
excluded from the rectangle.
CEach rectangle shall have a maximum rectangle length—to—width ratio of 3:1.
dProjected contributing lengths of angled braced wall panels shall be assigned to the closest rectangle sides, as shown for the angled corner in the angled-building-side—
plan shown above.
eBraced wall panels located on a common wall where angled rectangles intersect, as shown in Figure 321.25-B(3), shall have their contributing length applied towards
the required length of bracing for the parallel rectangle side and its projected contributing lengths towards the adjacent angled rectangle sides. Where the common side
of rectangle 2 as shown in Figure 321.25-B(3) has no physical wall, the portion shall be designed in accordasieS821.25 (8) (a).
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TABLE 321.25-1
REQUIRED NUMBER OF INTERMITTENT BRACED W ALL PANELS
ON WALLS PARALLEL T O EACH RECTANGLE SIDE
AT EACH FLOOR LEVEL ab.cdefh
Wall Supporting: Required Number of Brace Panels

on a Building Side
Length of Perpendicular Side (feef]

<25 <50
2™
Roof and ceiling only Pat 1 2 3
ﬂ j—
N
One floor roof and ceiling 27 | 2 4 6
| f—
)
Two floors, roof and ceiling 3 6 9

4nterpolation is permitted. Extrapolation to buildinggtarthan addressed in this table is prohibited.
bThis table applies to wind exposure category B. For wind exposure category C or D, multiply the number of braced wall panels required by 1.3 or 1.6, respectively

Wind exposure category B is comprised of urban and suburban areas, wooded areas, or other terrain with numerous closely spaced obstructions having the size of
single—family dwellings or layer Exposure B shall be assumed unless the site meets the definition of another type exposure.

Wind exposure category C is comprised of flat, open country and grasslands with scattered obstructions, including surface undulations or other irregularities, having
heights generally less than 30 feet extending more than 1,500 feet from the building site in any quadrant. This exposure also applies to any building located within Expo
sure B type terrain where the building is directly adjacent to open areas of Exposure C type terrain in any quadrant for a distance of more than 600 feet.

Wind exposure category D is comprised of flat, unobstructed areas exposed to wind flowing over open water for a distance of at least 1 mile. This exposure applies
only to those buildings and other structures exposed to the wind coming from over theBxptesure D extends inland from the shoreline a distance of 1,500 feet or 10
times the height of the building or structure, whichever is greater
CTabulated values are based on a nominal wall height of 10 feet. For nominal wall heights other than 10 feet and not more than 12 feet, multiply the required number of
brace panels by the following factors: 0.9 for 8 feet, 0.95 for 9 feet, 1.1% feef, or 1.3 for 12 feet.
dTabulated values are based on a roof with a top-of-wall-to-ridge height of 10 feet. For top—of-wall-to-ridge heights other than 10 feet, multiply the required number
of brace panels by the following factors for each floor level support condition:

Roof only — 0.7 for 5 feet, 1.3 for 15 feet, or 1.6 for 20 feet

Roof + 1 Floor — 0.85 for 5 feet, 1.15 for 15 feet, or 1.3 for 20 feet

Roof + 2 Floors — 0.9 for 5 feet or 1.1 for 15 feet.

@Where minimum 1/2-inch gypsum wallboard is not included on the interior side of the wall, multiply the number of braced wall panels by 1.7 for LIB bracing or 1.4 for
all other bracing methods, except this increase is not required for the portal frame method.

fAdjustments in footnotes b to e apply cumulativefiyactions of panels shall be rounded to the nearest one-half braced wall panel.

9Perpendicular sides to the front and rear sides are the left and right sides. Perpendicular sides to the left and right sides are the front and rear sides. See Figure
321.25-B.

"The following braced wall panel conditions shall be permitted to be counted as one—half a braced wall panel toward meeting the required number of panels: (1) one 60
degree LIB; (2) one 48" GB or one 96” GB with gypsum wallboard on one side; (3) one 36" WSP or SFB braced wall panel for wall heights not more than 9 feet; (4) a
48" WSP or SFB braced wall panel where there is no more than one unblocked horizontal joint; or (5) one PF brace panel complying with Figure 321.25-A.

IThis value of less than 2 serves only as the beginning value for calculation purposes. The resulting value shall be, 2mbgreatsistent with subd. 2.
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Table 321.25-]
REQUIRED LENGTH OF CONTINUOUS BRACING ON W ALLS PARALLEL T O EACH RECTANGLE SIDE AT
EACH FLOOR LEVEL ab.c.d.egh

Top-of-Wall- Wall Supporting: Total Required Length (feet) of Full-Height Bracing
to-Ridge on Any Side of Rectangle
Height (feet)

Length of Perpendicular Side (feef)

10 20 30 40 50 60 70 80

Roof and ceiling 2.0i 3.51 5.0 6.0 7.5 9.0 10.5 12.0
"
10 Onefloor, roof and @ @ 3.5 6.5 9.0 12.0 14.5 17.0 19.8 22.6
ceiling

Two floors, roof 5.0 9.5 135 17.5 215 255 29.2 334
and ceiling

Roof and ceiling 2.6 4.6 6.5 7.8 9.8 11.7 13.7 15.7
oy £
15 Onefloor, roof and @ @ 4.0 7.5 10.4 13.8 16.7 19.6 22.9 26.2
ceiling

Two floors, roof 55 10.5 14.9 19.3 23.7 275 32.1 36.7
and ceiling

Roof and ceiling 2.9 5.2 7.3 8.8 111 13.2 15.4 17.6
o &
20 Onefloor, roof and @ @ 4.5 8.5 11.8 15.6 18.9 221 25.8 295
ceiling

Two floors, roof 6.2 11.9 16.8 21.8 27.3 31.1 36.3 415
and ceiling

3nterpolation is permitted. Extrapolation to buildingg&arthan addressed in this table is prohibited.

bThis table applies to wind exposure category B. For wind exposure category C or D, multiply the required length of wall bracing by 1.3 or 1.6,.ré¥ipectively
exposure categories are as definedahl& 321.25—1 footnote b.

CTabulated values are based on a nominal wall height of 10 feet. For nominal wall heights other than 10 feet, multiply the required length of bracing by the following
factors: 0.90 for 8 feet, 0.95 for 9 feet, 1.05 fbrfdet, or 1.10 for 12 feet.

dwhere minimunts—inch gypsum wallboard interior finish is not provided, the required bracing amount fofetedfectangle side shall be multiplied by 1.4, except

this increase is not required for the portal frame method.

€Adjustments in footnotes b to d apply cumulatively

fPerpendicular sides to the front and rear sides are the left and right sides. Perpendicular sides to the left and right sides are the front and rear sides. See Figure
321.25-B.

9Continuous sheathing shall be applied to all surfaces of the wall, including areas between brace panels and above and below wall openings.

hwhen used on a wall line with continuous sheathing, each portal frame panel is counted for its actual length in contributing toward the length of continuous sheathing
used on other portions of the same wall line, such as the building side at a given story level.

iAny value of less than 4.0 in this table serves only as the beginning value for calculation purposes. The resulting value shall be 410 begreasistent with

Table 321.25-H angPd2-
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Figure 321.25-C

LOCATION OF BRACED WALL PANELS ALONG A BUILDING SIDE 2

21" max 12'-6" max
/ | L I
1 I |

126" max

BRACED
WALL PANEL
BRACED Bracing applied to walls visible in elevation

WALL PANEL to each side of floor plan at each story level

2A braced wall panel can be anything from one-half to one brace panel.

(d) Braced wall panel supportBraced wall panels shdle (1) CoLb weaTHER WORK. When ambient air temperature is
supportedon floor framing or foundations as follows: below40°F, the cold weather construction procedures uAddr

1. Where joists are perpendicular to braced wall lines abo@80-1shall be followed.
or below blocking shall be provided between the jOiStS at bracgg\lote: The requirements for cold weather work are in sections 1.8.8@dof the
0

. R - . 5edition of the ACI standard.
wall panel locations to permit fastening of wall plates in accor . .
(2) MasoNRY UNITS. (a) Unused conate units. Previously

ance with the fggtener table in the appendix. . unusedconcretemasonry units shall conform to the ASTM C 90
2. Where joists are parallel to braced wall lines above Qf;qard.

below,a rim joist or other parallédlaming member shall be pro

videdat the wall to permit fastening of wall plates in accordance (%) Unused C:layilor sk;ale unltsﬁrewously L_musid (':rll\a/ly ehalg "
with the fastener table in the appendix. fasonryunits shall conform to the appropriate ASTM standard:

. C 62; C 216; or C 652Units which will be exposed to weathering
3. Braced wall panels shall be permitted to be suppaited o frost action shall be Grade SW as specified in these standards.
cantileveredfloor joists meeting the cantilever limits of s. SPS (c) Used masonry unitsAll previously used masonry units

321.22(6) provided joists are blocked at the nearest bearing Wgf{4|(be free from physical defeatehich interfere with the instal

location,except such blocking is not required for cantilevers n@liion or impair the structural properties of the unit.

exceeding 24 inches where a full height rim joist is provided. (3) TYPESOFMORTAR. (a) Mortar specifications.The type of
History: Cr. RegisterNovember1979, No. 287, éf6-1-80; cr (1) (d) and am.  mortar shall be determined froffiable 321.26-A. The mortar

(3) (b), RegisterFebruary1985, No. 350, &f3-1-85; r and recr(3) (b), amTable . _
21.256 and E, Registedanuary1989, No397, ef. 2-1-89; am. (3) (a) and (6), Reg Shallconform to the requirements of ASTM C-270.

ister, March, 1992, No. 435, ##-1-92; rand recr(1) (c), am. @ble 21.25-Der. (b) Surface bond mortarsSurface bond mortars for masonry

Table 21.25-F Register November 1995, No. 479, &f 12-1-95; am. able f : : e
21.25-A Register January1999, No. 517, £12-1-99: 1 (1) (b) and (c), renum. (1) walls shall be mixed in accordance witie proportions specified

(d) to be (b), rand recr(2), (6)and Bbles 21.25-E and Bnd am. (3) (b) 3., Register ON the bag.

March, 2001, No. 543, £4-1-01; CR 02-077: (3) (c) Register May 2003 No. 569,
eff. 8-1-03; CR 08-043: am. (1) (title),(2) (b), renum. (1) (a) and (6) (a) 4. to be (4) MORTAR COMPONENTS. Mortar components shall comply

(1) and (6) (a) 5.,.rand recrTable 21.25-A, ci(6) (a) 4., (7). (8) and (9) Register With the following requirements:
March 2009 No. 639, éf4-1-09; correction in Figure 21.25-E made under s. 13.92 (a) Water. Water shall be clean and free of deleterious amounts

(4) (b) 7., Stats., Register March 2009 No. 639; CR 09-104: am. 21.25 (8) @)le., T i i H H

21 25-H(9) (b)3., Tble 21 25-J. Figure 21 25-G (c), (9) (c) 4. Register DecembS 2€1dS, alkalies, or ganic materials.

2010No. 660, &f 1-1-1L; correction in (1), (2) (b) 3., (3) (a), (6) (c) 2., (d), (8) ()  (b) Admixtuies or mortar colors.Admixtures or mortar colors

%- ?-, ?8 (de (932-,43-,5(0 2., (9L3-, (h%Z-_ bﬁr(9?22§!1))2é-, ﬁ E-_, d., 4?;2bi'2CS'—|ﬁ-|(c) Xhallnot be added to the mortar unless the resulting mortar con
intro.), b.,c.,d., 3.,4.,5. a, c., d., g., h., iatlle .25-H, Figure . s : H H

to -K made under s. 13.92 (4) (b) 7., Stats., Register Decemb&rNaf)1672; forms to the mortar speuﬂcaﬂon@nly mm%ral °X'd‘? may be
EmR1403:emeg. am. Bble 321.25-A. (7) (d). rand recr (8) (b), (c), Bbles Usedas mortar color and shaibt exceed 10% by weight of the

321.25-Go 321.25-J, Figures 321.25-A to 321.25-C8) (d) to (f), renum. (8) (g) cement.

(title), (intro.), 1. to 3. to (8) (d) (title), (intro.), 1. to 3.,8) (g) 4., (h), (9), @bles i ; ;
321.25-K321.95-L, Figures 321.25-D to 321.95-K, 8£1-14: CR 14-015: am. . () Mixing. Mortar shall be mixed for at least 3 minutes after
Table321.25-A, (7) (d)..rand recr(8) (b), (c), Bbles 321.25-G to 321.25-J, Figuresll ingredients have been added with the maximum amount of
(3d2)1(.2|5—)A(to 32%.25—C,.r(£:() ()d() t)o (f),( hr;en(u;nafﬁ) (9) (title), (intro.), 1. to 3. to (8) waterto produce a workable consistendylortars that have skif
title), (intro.), 1. to 3.,.1(8) (g) 4., (h), (9), ables 321.25-K, 321.25-L, Figures ; i
321.25-Dio 321.25-K Register August 2014 No. 704, 8f1-14. eneddue to water evaporation shall be retemp_ered by addlng
wateras frequently as needed to restore the required consistency
SPS 321.26 Masonry walls. Masonry walls shall be cen Mortarsshall be used and placed in final position withif ours

structedin accordance with the requirements of this section. after mixing.
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SPS 321.26

Note: To ensure proper mortar mixing, machine mixing is recommended.

Table 321.26-A
TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY

Kind of Masonry Types of
Mortar
Foundations:
FOOtINGS. . . o\ M, S
Walls of solidunits . .. ...... ... i M, S, N
Walls of hollow units. . .. ........ ... .. ... M, S
Hollowwalls . .............. ... . i, M, S
Masonry other than foundation masonry:
Piersofsolidmasonry . . ........ .. ... i, M, S, N
Piersof hollowunits. . .............. ... ... ......... M, S
Walls of solid masonry. ......... ... ... M, S, N, O

Walls of solid masonry not less than 12 in. thick or more M, S, N, O

than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickness. .. .........

Walls of hollow units; load—bearing or exteriand hollow M, S, N
walls 12 in. or more in thickness. .. ...............

Hollow walls, less than 12 in. thick. . . ................ M, S, N

Linings of existing masonngeither above or below grade. M, S

Masonry other thanabove. . ........................ M, S, N

WISCONSINADMINISTRATIVE CODE 50

3. Where no brick ledge is formed in the foundation walk, cor
rosion resistant metal or othewater-resistant flashing shall
extendover the top of the foundation wall from the outside face
of the walland shall extend at least 6 inches up on the sheathing.
Theflashing shall be installed to drain any water outward.

4. \Weep holes shall be provided at the bottom masonry course
at maximum intervals of 2 feet.

5. Ventilation openings shall be provided at the top of the
wall.

Note: The ventilation opening could be other than a weep hole.

6. Studs and sheathing behind masonry veneer shetibe
eredwith material used to construct the water—resistive barrier as
requiredunder s. SPS 321.24 (4).

Note: Acceptablewater—resistive barrier materials include polymeric-based

housewraps and#15 or greater asphalt-saturated felts that comply with ASTM D 226
for type | felt.

7. Masonryor brick veneer shall be above final exterior grade
unlessthere is through-wall flashing at grade or withindirses
abovegrade.

(b) Veneer over masonry back—-uorrosion-resistant metal
or other water—resistant bafi@shing shall be provided at the bot
tom of the veneer and shall extend over the top of the foundation

andup at least 6 inches and be embeddeaHerback—up course.
Theflashing shall be installed to drain any water outwakéep
form tp the standards approved .by the de_partmer_n. holesshall be provided at maximum intervals of 3 feet.
Note: The department withccept cementitious material conforming to the follow
ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM (C) Veneer attachmentVeneers shall be anchored or adhered
C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime fon accordance with ACl 530 and ACI 530.1.

M P ; and ASTM ick Lime f IP ) ) . .
aszmyAurpcr’Zesz’ifgg AS rgsé(tgeu'sc folrmlfsgrisr‘:nrlrc]tau;aon:rpﬁzsrtar shal (8) FLAsHING. (a) General. 1. Flashing shall be installed in
cor(ls?sto?%atgral sénggor gr’nanufactured sand and );hall be grader ordancawith this section to drain any water outward away

- . - . g m structural members, sheathing and insulation.
Note: The department will accept aggregates in accordance with ASTM C144. 2 0O . hol hall b iethe faci
(5) CaviTy wALL. (a) Corbels. Corbelsshall be constructed * d'altoe?n é%gtse ?{]gvefggh.‘r’] esast : hc?r'pgmgl < eacar?ngnot
in accordance with ACI 530. ! lately abov ing 1z pacing
(b) Projections. The projection of a wall beyond the edge o?xceedmgz feet
. 3. Flashing that will be exposed to ultraviolet light shall-con

asupporting member other than masosnch as a shelf angbe  _. . - A
sistof materials which are durable and permanently UV-resistant,
edgeof a beam, shall not exceeld: Inches, unless at leg# the suchas sheet metal or heavy—gauge PVC.

massof the-wythe of masonry involved is located directly dier Note: Materials including house wrap, asphalt-impregnated building [jalpsr

load—carryingnember tic sheeting, peel-and-stick rubberized sheet material, and light-gauge PVC are not
(6) OPENINGS AND LINTELS. (a) Openings. The masonry acceptablas meeting this requirement. )

aboveopenings shall be supported. The bearing length of-struc (b) Location. 1. ‘Lintels and chimneys.In exterior hollow

tural elements which support theasonry above the opening shalmasonrywalls, flashing shall be installed at the backsideshivf+

be not less than 4 inches. neysand at the bottom of the cavity formed by openings such as
(b) Lintels. Unless designethroughstructural analysis, lin lintels over doors and windows.

telsshall be provided using either steel angles or reinfotleimg 2. ‘Veneer Flashing shall be installed at the bottom of veneer
in accordance withable 321.26-C. andshall extend over the top of the foundation and up at &ast

inchesand be embedded in the backing course.

(c) Weep holes.1. Weep holes may not be placed below final
grade.
2. Rope or similar material used to form a wkele shall be

(d) Cementitious material Cementitiousnaterial shall con

Table 321.26-C

ALLOWABLE SPANS FOR LINTELS SUPPORTING
MASONRY VENEER

NEO- SLZFenT removedas soon as the mortar sets.
Size of Steel ~ No Story One Story Two Stories Rginforcing 3. Weep holes shall b¥g-inch minimum diameter
Anglel:3 Above Above Above Bars? (9) BEARING. (a) Concentrated loads. Beams, girders,
L3x3xy 6 -0 3-¢ 3-0 1 trussesjoists and other members producing concentritads
L4x3xYy 8 -0 5 -0 3-0 1 shallbear a minimum of 3 inches on one of the following:
L6x3Y2x Yy 14 -0 8 -0 3-6 2 1. ‘Concrete beam.” The equivalent of a nominally reinforced
2-L6x3yxYy 20-00 1HFO 5-0 4 2,500psi concrete beam 8 inches in height.

I ong leg of the angle shall be placed in a vertical position. 2. ‘Solid masonry At least 8 inches in height of masonry
2Depth of reinforced lintels shall be not less than 8 inches and all cells of composedf solid masonry units with all voids and joints com
hollow masonry lintels shall be grouted solid. Reinforcing lshegl extend pletelyfilled with mortar
not less than 8 inches into the support 3. ‘Metal plate.” A metal plate of siifient thickness and size
3steel members indicated are adequate typical examples; othenstabkrs to distribute the load to masonry units. For piers and columns, the
meetingstructural design requirements may be used. bearingplateshall not exceed 60% of the cross—sectional area of
(7) MAsONRY VENEERS. (&) Veneer over frame construction. the pier or column and the resultant reaction ofreitical and hor
1. Masonry veneers may be corbeled over the foundation wall, irgntal loads shall fall within the middle third of the member
the corbeling shall not exceed one inch. 4. ‘Bond beam.” The bond beam sHzdl the equivalent of not
2. A minimum one-inch aispace shall be provided betweeressthan an 8-inch lintel (bond beam) block with 2 Ndats
theveneer and the sheathing unless a manufactuiset ofaterial embedded irhigh strength mortar fill or equivalent. The loads
is used. shallbear on the fill.
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(b) Continuous loads.Joists, trusses artbams other than shallsupport all dead loads plus the minimum live loads upater
wood, spaced 4 feet or less on center and 40 feet or lémsgth, (c) and s. SPS 321.02.
slabsor other members causing continuous loads shall be trans p) Applicability of tables. The joist and rafter tables the
mittedto masonry with a minimum bearing of 3 inches upon solighpendixare valid for roofs with a minimum slope of 318.
masonryat least 2: inchesin height, or asndicated for concen | esserslopes require engineering analysis or shall be provided
tratedloads. with a ridge beam.
) (C) Stack bond wallsConcentrated loads shall be distributed (C) S|0ped oof snow loads.Snow loads Specified in s. SPS
into masonry laid in stack bond by a concrete beam or beath  321.02(1) (b) 2. may be reduced for roof slopes greater than 30

asdefined in par(a). For masonry of solid units, 2 additional rowgy multiplying the snow loady Cs. The value of Cs shall be
of a continuoudie assembly may be used instead of a concreieterminedby the following:

beamor bond beam.

(d) Support of wood floor membersVhere a wood structural Cs=1- (a - 30)
memberis buried in masonry for support, it shall be firecut or a -
self-releasinglevice shall be used. Where the end of a wood
structuralmember is built into an exterior wall/a-inch air space where a is the slope of the roof expressed in degrees.
shallbe provided at the sides, top and end of such member Note: A roof pitch of 7 in 12 is equal to 30
(10) BonbiNG. Unless designed through structural analysis, (2) LATERAL RESTRAINTOF WALLS. Provisions shall be taken
all masonry walls shall be bonded as follows: to absorb the horizontal thrust produced by a sloping roof through
(a) Single-wythe wallsMasonry units in single-wythealls theuse of wall ties, ceiling joists, beams at the ridge or at the walll
shall be lapped at least 2 inches@re—third the height of the OF & System designed through structural analysis.
masonryunit, whichever is greateor through theise of continu (3) UPLIFT AND SUCTIONFORCES. (@) General. 1. Roofs shall
oustie assemblies spaced at 16-inch vertical intervals. withstanda pressure of at least 20 pounds per square foot acting

(b) Multi-wythe walls. Adjacent wythes shall be bonded witiPward normal to the roof surface. _ _
continuoustie assemblies spaced at vertical intervals not exceed 2. Roof overhangs, eaves, canopies and cornices shall with
ing 16 inches; or individual ties of at led—inch diametefor ~ standan upward wind pressure of at least 20 pounds per square
each4: square feet of wall area, spacechahaximum vertical foot applied to the entire exposed area.
distanceof 18 inches and a maximum horizontal distance of 36 (b) Anchorage.1. Roof framing members spanning more than
inches;or bonded with a full course of masonry headers evegyfeet measured from the outermost edge of thegioatf be per
seventhcourse. The clear distance between bond courses shall moanentlyfastened to the top plate of load bearing waliing
exceedL6 inches for solid masonry units and 24 inches for hollogngineeredlips, straps or hangers.
masonryunits. Hollow walls shall not be bonded with headers. 2 Roof framing members spanning 6 feet or less measured

(11) BoLTsAND ANCHORs. The allowable shear on steel boltsrom the outermost edgs the roof shall be permanently fastened
andanchors shall not exceed the values giverainld 321.26.  to the top plate of load bearing walls using toe—nailing or engine

eredclips, straps or hangers.

Table 321.26 Note: For informationon toe nailing, see the fastener schedule table in the Appen
ALLOWABLE SHEAR ON BOLTS AND ANCHORS dix.
Boltor Anchor Allowable Shear (4) ROOFRAFTERS. (a) General. 1. Rafters shall be notched
Diameter (inches) Embedment (inches) (pounds) to fit the exterior wall plate and fastened to the wall.
T, 4 270 2. Collar ties shall be installed on the upper third of every third
3g 4 410 pair of abutting roof rafters or every 48 inches, whichever is less.
1/, 4 550 Note: Collar ties are intended to provide stabilitythie roof at the ridge. Lateral
5g 4 750 restraintfor the walls must be provided in accordance with sub. (2).
3, 5 1100 (b) Ridge boads. 1. Where rafters meet to form a ridge, the
7 6 1500 raftersshall be attached to a ridge board.
1 7 1850 2. The ridge board shall have a depth at least equal to the
/g 8 2250 lengthof the cut end of the rafter abutting it.
IBolts and anchors shall be solidly embedded in mortar or grout. 3. Where all rafters are placedectly opposite each other or
(12) Joints. Joints in masonry construction shall en  areoffset at the ridge board by less than the thickness of the rafter
structedin accordance with ACI 530.1. theridge board shall have a nominal thickness of at least 1 inch.

(13) CLeaninG. Chemical cleaning agents shall be prevented 4. Where one or more rafters aréset at the ridge board by
from harming the metal reinforcement of structural componenorethan the thickness of the raftée ridge board shall have a
andshallnot be of a strength which will adverseljeat the mor nominalthickness of at least 2 inches.

tar. (c) Ridge beams.Rafters shall be attached to ridge beams

2l'*zigtoé&gggg’?gg:Negvigngserﬁ?%slgoéfgi éé%—éﬁo(:gig- (Sggg?e-gg?]le usingengineered clips, straps or hangers or the connesttiaih
20~ I uary » No. , 6f3-1-85; am. , i Cl f 4

ary, 1989, No. 397, éf2-1-89; am. (6) (b), RegisteMarch, 1992, No. 43%f. P& deS|gneq through strqctural aqaly5|s.

Soazdar. and recr(2). am. () () @ 3. %)(gi-i(lé)eygifgrlsl\g;\l%ggﬁgr 56q (0) Bearing. The required bearing for wood rafters shalibe
it 5120 CR 08-043: and reci(L), (5) (3, (B) and (1) remum. (3 (ntroy ang@ccordancaith the NDS adopted inable 320.24-2, except il
(a)to be (3) (a) and (b) and am. (3) (a), am. (4) (b) and (7) (a)(@),(c), Bbles caseshall the bearing be less thar ihches on wood or metal or

21.26-Band B1, cr(7) (a) 5. to 7and (c) Register March 2009 No. 639, 4£1-09;  |essthan 3 inches on masonry or concrete.
CR09-104: am. (8) (a) 3. Register December 2010 No. 660,-€f-11; correction
in (9) (c) made under s. 13.92 (4) (b) 7., Stats., Register Januari}ao@61; correc (e) Ladders. 1. Overhangs @able end walls of more than 12

tionin (3) (a), (6) (b), (7) (2) 6., ) made under s. 13.92 (4) (b) 7., Stats., Registdhches shall be provided with ladders which extend into the-struc
December 201LNo. 672. ture a distance no less than the length of the overhang.

2. The ladders shall be fastened at the wall.

3. The interior end of each ladder sHal attached to a rafter

. ) or truss with a hanger
SPS 321.27 Roof design and framlng._ X ) STRUC'_ Note: For the purposes of this section, a ladder is defined as a perpendicular pro
TURAL DESIGN. (&) General. Roof and roof-ceiling assembliesjectionextending beyond the face of the wall below

SubchapterVIIl — Roof and Ceilings
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(5) CewLiNnG JoisTs. (a) Ceiling joists shall be nailed to exterior (c) Roofplanks. 1. Roof planks shall be tongue and groove
walls and to the ends of rafters. or splined and at least 2 inches, nominal, in thickness.

(b) Ends of ceiling joists shall be lapped at least 3 inches and 2. Planks shall terminate over beams unless the joinendre
be fastened eithewrith 3—16d nails or in accordance with the floomatched.

joist requirements under s. SPS 321.22 (4) (a) 1. d. 3. The planks shall be lagb that no continuous line of joints
Note: See the fastener table in the Appendix for a nailing schedule for ceiliggjl| occur except at points of support.

joists. .

(c) Where ceiling joists anglaced at right angles to the rafters, Hig(')ry',:lg:“é:gisst‘efﬂOt\)/gmrgzr'll%ggolzga;tfZ%C_jlt_%ogzgza?g?rgégismr
the lookout joist or ties shall be fastened to the parak#ing january1989, No. 397, 612-1-89; r and recr(1), am. (3) (a), RegisteMarch,
joists or rafters using engineered clips, straps or hangers or 1982,No. 435, ef 4-1-92; rand recr(3) (a), RegisteNovember1995, No. 479,

i i i eff. 12-1-95; rand recr(3) (a) 1. and 2. c., Registdanuary1999, No. 517, &f
connectionshall be designed through structural analysis. 2-1-99am (3) (8) 1. a.. Registivarch. 2001, No. 543, Bf-1-01:CR 02-077-

(6) VALLEY AND HIP RAFTERS. (a) Valley rafters. 1. Where no E and rec’\r/$3) (E)zgggisNter g/lsaé)} G23{;)013 l(\)lg. 569f.éi—1j03(;1)c(R )08%—)04(2-j ?3>dr(%§r(b>
bearingis provided under valley rafterstat intersection of 2 roof Register Marc 0. 21-1-09; correction in (1) (a), (©), : '
areasthe valleyrafters shall be doubled in thickness and shall t@ (&) made under s. 13.92 (4) (b) 7., Stats., Register DecemtieN20572.
atleast 2 inches deeper than the required common rafter to permisps 321.28 Weather protection for roofs. (1) GEN-
full bearing at the beveled end. ERAL. (a) All roofsshall be designed and constructed to assure

2. Where ridges are provided atfdient elevations, vertical drainageof water
supportshall be provided for the interior end of the lower ridge (p) All fasteners shall be corrosion resistant.

boardor ridge beam. o _ _ (2) UNDERLAYMENT FOR SHINGLES. Underlaymentonsisting

(b) Hip rafters. Where no bearing is provided under hip rafof number 15 asphalt-impregnated felt paper or equivalent or
ters,the hip rafters shall be of the same thickness as common ghertype | material that shows no water transmission when tested
tersand shall be at least 2 inches deeper than required to peifiiccordance with ASTM D 226 or ASTM D 4869 shall be- pro
full contact with the jack rafter vided under shingles.

(7) RooF TRusses. (a) Metal plate connected wood roof Note: Underlayment materials meeting the requirements of ASTM D 1970 meet
trussesshall be designed in accordance with TPI 1 and the N[¥%performance requirements of this section.

adoptedunder s. SPS 320.24. (3) AsPHALTSHINGLES. (a) General. 1. Shinglesghat have a
(b) Truss members shaibt be cut, bored or notched eXcep§elf—sealingadhesive strip shall include a sealant which has an
as allowed under sub. (8) (d). ' ' averagebond strength of at least 1.5 pounds per 3.75 inches of

it tion i ided to stabili _load beari shinglewidth, at 32F.
(©) connection Is provided 10 stabilizenon—load bearing  yote: The department will accept results of testing conducted in accordance with

wall, a slotted expansion joint or clip shall be used. anapproved test method for verifying compliance with the sealant uplift resistance

(8) NOTCHINGAND BORING. (a) General.1. Notching and ber requiredin this paragraph. Information on the applicable test method may be
. e ainedfrom the department.

. ) - e ) oht
ing of beams or girders is prohibited unless determined througth 2. Each shingle package shall be labeled by the manufacturer

structuralana}ly5|s. . e to indicate conformance to the applicable ASTM standard for
2. Notching and boring of ceiling joists and rafters Sha"CO”éachtype of shingle or the exception in pém).

ply with pars. (b) and (c). . . 3. Shingles shall be installed in accordawnith the manufac

~ (b) Notching. 1. Notches located in the top or bottom of-ceik, ar's recommendations.

Ing joists a'.”d rafters are proh|p|ted from all of the following: 4. Shingles shall have at least 4 fasteners per strip shingle or
a. Having a depth exceeditgthe depth of the member 5 fastenerper interlocking shingle, unless the manufacturer has
b. Having a length exceedidg the depth of the member  other specifications.
c. Being located in the middlé; of the span of the member 5. Shingle head lap shall be at least 2 inches, unless the
2. Whereceilingjoists or rafters are notched at the ends, theanufacturehas other specifications.

notchmay not exceett: the depth of the member Note: See s. SPS 320.07 (62) for definitions of shingle terms.
. Note: The Residential Asphalt Roofing Manual can be purchased from the
3. Bird mouth cuts may not exceéig the depth of the rafter Asphalt Roofing Manufacturers Association at 6000 Executive Boulev@uite

unlessthe seat cut bears fully on the wall plate. 201, Rockville, Maryland 20852-3803. This manual contains extensive information
; s ; shingles from manufacture through installation, inspectiomaaidtenance. It
(C). _Borl_ng. 1. Holes bored within 2 inches O.f the top_or bonorﬂ::ludes a recommendation that propeftiven and applied nails are the preferred
of ceiling joists or rafters may not be located in the mididlef  fastening system for asphalt shingles.

the span of the member Note: SectionSPS 320.04 (2) requires compliance with all parts of this code,
2. The diameter of a hole may not excéedhe depth of the includingthese roofing provisions, for an alteration to any dwelling that is regulated

underthis code.
member. o (b) Organic shingles Organic asphalt shingles shall conform
3. A hole may not be boredithin 2 inches of a notch or 1o ASTM D 225 and the Class C requirements of ASTM E 108,

anotherhole. _ andshall pass the wind resistance test of ASTM D 3161.
4. The distance between adjacent holes may not be less thagc) Fiberglass shinglesFibeglass asphalt shingles shedin
the diameter of the Iger hole. form to ASTM D 3462 except that laminated shingles shall have

(d) Engineeed wood poducts. Notching or boring of engire atear strength of at least 1450 grams in each ply
eredwood products shall be done in accordance with the manufac (4) |ce pam proTECTION. (a) Shingled or shake roofs that
turer’s instructions provided those instructions were developegtendover a heated area of a dwelling or attadj@dge and that
throughstructural analysis or product testing. havea slope of 4:12 or less shall be provided with ice dam protec

(9) ROOF SHEATHING, BOARDS AND PLANKING. (@) Structural tion in theform of sheet metal or a product labeled as meeting the
sheathing. The allowable loads and spans for structural sheathirgguirementf ASTM D 1970.
shallbe in accordance with the grade stamp on the panel. (b) The ice dam protection shall extend at I&fstnches up

(b) Roof boads. 1. Where the rafter spacing is 24 inches othe roof slope from the roof edge and at least 12 inches up the roof
centeror less, roof boards may be used that have a minimum thislopebeyond the inner face of the exterior wall.
nessofS/g=inch for solid sheathing arith—inchfor spaced sheath  (5) OtHERROOFCOVERINGS. All roof coverings not otherwise
Ing. addressedh this section shall be installedacecordance with the

2. Where the rafter spacing is greater than 24 inches on, cemteanufacturer’snstructions ol national standard recognized by
roof boards shall be tongue and groove, at least 1.5 inches thible department.
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(6) RerooFING. New roof coverings may not be installed over (5m) RETURN AIR GRILLES. Return air grilles shall not be
existing roof coverings where any of the followirapnditions locatedin bathrooms, kitchens, garages, utility spaces ocona
exist: fined space defined under s. SPS 323.06 in whidnaft diverter

(a) The existing roof or roof covering is water—-soaked or h& draft regulator is located.
deterioratedsuch that it is inadequate as a base for additional roof (6) HEARTH EXTENSION. (a) Masonry fireplaces shall have a
ing. hearthextension made of noncombustible material.

(b) The existing roof is wood shake, slatéy, cement or (b) The structural support for the hearth and heaxtension
asbestos—cemetite. shallbe a minimum of 4 inches of reinforced concrete.

(c) The existing roof has 2 or maagplications of any type of ~ (c) There shall be no structural framing material within 1 inch
permanentoof covering. of the hearth or hearth extension in any direction. onpden

(7) FLasHING. (a) General. Flashing shall be installed e formsor supports used during construction shall be removed.
junctionof chimneys and roofs, in all valleys, and around all roof (d) The minimum dimensions of the hearth extension shall be
openings. in accordance withdble 321.29-1.

(b) Flashing of open valleysl. Open valleys shall be flashed Table 321.29-1
with at least No. 28 gauge corrosion-resistant sheet metal, 16 )
incheswide, or a layer of at least 50—pound roll roofing, 16 inches
wide, placed over a layer of number 15 roofing underlayment. ~ Fireplace Opening Extension from Fireplace Opening (inches)

HEARTH EXTENSION DIMENSIONS

2. Flashing sections shdile overlapped by at least 4 inches L(Sq't?') . Si;’e F’fgt
. . ess than
(c) Flashingof closed valleys.Where shingles are laced or 6 or Greater 12 20

wovenover the valleythe valley shall be flashed with at least one -
layer of 50—-pound roofing, at least R@heswide, over a layer of (7) DampPers. Dampers shall be made of cast iron or at least

numberl5 roofing underlayment. No. 12 gauge sheet metal. The area of the damper opening shall
(d) Chimney flashing1. Chimneys shall be flashed and ceunt€ at least 90% of the required flue area when in the open position.
er—flashedo a height of at least 6 inches. (8) Hoobps. Metal hoods, used in lieu of a masolsmoke

2. Chimney crickets or saddles shall be installed where tRBambershallbe constructed of at least No. 19 gauge corrosion-
upperside of a chimney is more than 30 inches wide on a slopifRfistantmetal with all seams and connections of smokepof
roof. struction. The hood shall be sloped at an angle éfat3ess from

3. The intersection of the cricket and the chimney shall Eevertical and shall extend horizontally at least 6 indiesgond

flashedand counter—flashed to a height of at least 6 inches. | errlret;ox "mr']ts' Metgl hqé)lds shall b? keptl a m|n|mumladf ¢
History: Cr. RegisterNovember1979, No. 287, &6-1-80; am. (7) (a), and Inches from the combustible materials unless approve or
recr. Table 321.28-A, Registelanuary1989, No. 397, &f2-1-89; am. (1), (5and  reducedclearances.

(6), cr. (2m) and (6) (a) 3r, and recr(4) (c), RegisterMarch, 1992, No. 435, fef Note: The department will accegdampers and hoods listed by nationally recog
4-1-92; cr (6) (c), RegisteNovember1995, No. 479, &12-1-95; CR 02-077: njzedlaboratories.

r. and recr(1) (a), renum. (6) (intro) to (c) to be (6) (a) to (d) and am. (6) (a) to (c) . . .
RegisterMay 2003 No. 569, &f8-1-03; CR 08-043 and recrRegister March ~ (9) FLUE LINERS. (a) Flue liners shall be installed in accord

2009No. 639, eff 4-1-09. ancewith s. SPS 321.30 (7) and this section.
. . (b) Flue liners shall start at the top of fireplace throat and
Subchapter X — Fir eplace Requiements extendto a point at least 4 inchabove the top of the chimney cap.

SPS 321.29 Masonry fireplaces Masonry fireplaces (c) Firebrick may be used in the throat of the fireplace as an

shallbe constructed of masonstone or concrete. Masonry fire inlet to the flue liner i )
placesshall be supported on foundations of concrete or masonry (10) CLEANOUT OPENINGS. Fireplaces with ash dumps shall be
Structuralwalls shall be at least 8 inches thick. Masonry-firgfovidedwith cleanout openings at the base. Doorsfeamdes

placesshall conform to the following requirements: of the opening shall be made of ferrous materials.
(1) FLUESIZE. The fireplace flue size shall be based on the type (11) MANTEL SHELVESAND COMBUSTIBLE TRIM. \WWoodwork or
of flue and the fireplace opening indicated able 321.29. othercombustible materials shall not be placed within 6 inches of
thefireplace opening. Combustible materials located within 12
Table 321.29 inchesof the fireplace opening shall not project perpendicularly
MINIMUM FLUE SIZE FOR MASONRY FIREPLACES morethanl/g—inch for each inch distance from the opening.

(12) FRAMING AROUND FIREPLACES. Combustible materials

Type of Flue Minimum Cr oss—Sectional Aea N - . A
Round 11, of fireplace opening but not less than 75 square locatednear fireplaces shall be installedaccordance with s. SPS
inches. 321.30(9).
Square or rectangular Y19 of fireplace opening but not less than 75 square ~ (13) CoRBELING. Unless designed through structural analysis,
inches. masonrychimneys shalhot be corbeled from a wall more than 6

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys inchesnor shall a masonry chimney be corbeled from a wall less
shallextend at least 3 feet above tighest point where the chim than12 inches in nominal thickness unless it projects equally on
ney passes through the roof and at least 2 feet higher thgyoany eachside of the wall. The corbeling shall not exceed one-inch
tion of the dwelling within 10 feet of the chimney projectionfor each brick course.

i History: Cr. RegisterNovember1979, No. 287, &f6-1-80; am. RegisteFeb
(3) FIrReBOXMATERIALS. The firebox shall be of the preformedmaryy 2065 No. 350, 1 3-1-85. am. (6) andable 2159-1, Registaanuary

metaltype, at least.—inchthick, or listed by a nationally recog 19g3'No. 397, e 2-1-89; am. (intro.) and (12)..¢6my, t and recr(6), Register
nizedlaboratory; oshall be lined with firebrick, at least 2 mches(\na;ch,lggz, No. 435, €f4-1-92; r(1§2 and renurr(.é?:) an(d)(l4)d t? ;;e (12) and

i id i in ini 13), RegisterJanuary1999, No. 517, &f2-1-99; rand recr(6) and (9), Register
thick and laid in thin joints of refractory cementhe back and e SRS e A" %, B0, > orrection in (1), (5m). (6) (), (9) (), (1) made
sidewallsof the firebox, including the lining, shall Iz least 8 nders. 13.92 (4) (b) 7., Stats., Register Decembet 204, 672.

inchesnominally thick masonryat least 4 inches of which shall

be solid. SPS 321.30 Masonry chimneys. Masonry chimneys
(4) LINTEL. Masonry over the fireplace openigigall be sup shallconform to the following provisions:

portedby a lintel of steel or masonry (1) MateriaLs. No masonry chimney shall rest upon wood.
(5) Ducts. Warm-air circulating ducts shall be construadéd The foundation shall be designed and built in conformity with the

masonryor metal. requirementdor foundations. Masonry chimney walls shall be at
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least4 inches in nominal thickness. Hollow cored masonry units SPS 321.32 Factory-built fireplaces. Factory—built
may be used to meet the 4 inch nominal thickness requiremerfireplacesconsisting of a fire chamber assemtdype ormore
(2) FLUE size. Chimneyflues for appliances shall be at leas€himneysections, a roof assembly and other parts shaédted
equalin area to that of the areattfe connector from the appli andlisted by a nationally recognized testing laboratory
ance. (1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace
(3) MULTIPLE FLUE SEPARATION. When more than one flue is @ssemblyshall beerected and maintained in accordance with the

contained in the same chimneymasonry separation of at leasgonditionsof the listing.

4 inches nominal in thickness shall be provided between the indi (a) All joints between the wall or decorative facing material
vidualflues. The joints of adjacent flue linings shall be staggeréad the fireplace unit shall be completely sealed, firestopped or
by at least 7 inches. draft-stoppedvith a noncombustible caulk or equivalent.

(4) CoreeLING. Unless designed through structural analysis, (b) Doors installed on factory built fireplaces shall conform
masonrychimneys shalhot be corbeled from a wall more than évith the terms of thdisting and the manufacturers installation
inchesnor shall a masonry chimney be corbeled from a wall lekstructionsfor the fireplace unit.
than12 inches in nominal thickness unless it projects equally on (2) DiSTANCE FROM COMBUSTIBLES. Portions of the manufac
eachside of the wall. The corbeling shall not exceed one-intbredchimney extendinghrough combustible floors or roof/ceil
projectionfor each brick course. ing assemblies shall be installed in accordamitle the distances

(5) INLETS. Inlets to masonry chimneys shall enter the side afigtedon the chimney in order to prevent contact witmbustible
be provided with thimbles. Thimbles shall be at least No. 2aaterials.

manufacturer’sstandard gauge (0.024 inch) ®g—inch thick, (3) HearTHEXTENSIONS. Hearth extensions shall be provided
refractorymaterial. Each chimney shall have an inlet installed dh accordance with the manufactueelisting. Where no hearth
thetime of construction. extensionis specified in the listing, a hearth extension shall be

(6) CLEAN-OUT OPENING. Every masonry chimney shall beprg_videdig a;ccprd?\lnce Vgitq;gszsz‘;’fi}ggl(% -

H H _ H StDph H istory: Cr. RegisterNovember , No. s —1-80; renum. from In
prOVIdedWIt_h a clea_m out opening at the base. nings 21.30and r and recr(3), RegisterFebruary1985, No. 350eff. 3-1-85; cr (1) (a)
shallbe equipped witmetal doors and frames arranged to remakd(b), am. (3jand Bble 21.32-1, Registetanuary1989, No. 397, &2-1-89; r

closedwhen not inuse. Clean—out openings shall be locateghdrect RegisterMarch, 1992, No. 435, £4-1-92; correction in (3) made under
belowthe lowest inlet to the flue. s.13.92 (4) (b) 7., Stats., Register December204. 672.

(7) FLUELINERs. (a) Masonry chimneys shall be lined with a Subchapter X — Construction in Floodplains
materialthat will resist corrosion, softening and cracking at-tem

peraturesup to 1800F, suchas vitrified clay sewer pipe or mini  sps 321.33  Construction in floodplains. (1) Gen-
mum¥g-inch thick fireclay lining material. ERAL. Where dwelling construction is allowéxy local zoning

(b) All flue liners shall be laid in a full beaf refractory mortar ordinancego take place in floodfringe areas of floodplaitie
or refractory cement. dwelling shall meet the requirements of this subchapter

(C) Variations in insideand outside dimensions shall not Note: The department of natural resources (DNR) and the federagemgr )
managemenagency (FEMA) alsdave regulations that apply to construction in

exceed/s inch for clay flue liners. floodfringe areas.

(d) There shall be a minimum clearancésfinch and a maxi (2) ELevaTiON. (a) General. Exceptas provided in pars. (b)
mum clearancef 1-inch between the flue liner and the chimneynd (c), all dwellings constructed within a floodfringe area shall
walls. be elevated so the lowest floor and all basement floor surfaces are

(e) Unless serving masonry fireplace under s. SPS 321.2¢gcatedat or above the base flood elevation.
flue liners shall commence at the chimney footing. (b) Certified floodppof basements.Floodproofbasements

(8) CHIMNEY caps. Chimneys shall be provided with precasmay have the top of the basement floor no more than 5 feet below
or cast-in—place concrete chimney caps. Chimney caps shall hégbaseflood elevation provided the basement is designed by a
aminimum thickness of 2 inches, shall slope outwards away frdegisteredarchitect or engineer to be watertight and impermeable.
theflue, and shall provida one-inch overhang and drip edge oilo limitation is placed on the use or occupancy of a certified
all sides. A slip joint shall be installed between the flue and teodproof basement by the provisions of this subchapter

cap. The slip joint shall be filled witku—inch feltor similar mate (c) Other enclosed spaces. Enclosed spaces not meeting the
rial and shall be caulkedith high—temperature caulk or similar requirement®f par (b) are allowed at any depth below the base
materialto prevent water infiltration. flood elevation provided the spaces are used only for one or more

(9) CLEARANCE TO coMBUSTIBLES. (@) The minimum clear Of the following purposes:
ancebetween combustibles and masonry chimneys which have a. Means of egress.
any portionlocated within the exterior wall of the dwelling shall b, Entrance foyers.
be 2 inches. The minimum clearance between combustibles and, Stairways.

masonrychimneys which have all parts completely outside the d. Incidental storage of portable or mobile items

dwelling, exclusive of sdit or cornice areas, shall be one inch. 2. Fully enclosed spaces used onlytfmse purposes listed
(b) Except as required under pars. (c) and (d), the clearariwgubd_ 1. shabe designed to automatically equalize the hydro

spacesshall remain completely open. i . Staticpressure on exterior walls by allowitige entry and exit of

(c) The clearance spaces between chimneys and wood joiipdwaters. Designs for meeting this requirement shall be certi
beamsheaders or other structural membshall be fireblocked fieq by a registered architect or engineer or shall raketf the
ateach floor level from chimney footing all the way to the roof|iowing requirements:

flashingwith galvanized steel, at least 26 gage thick or with non a. There shalbe at least 2 pressure relieving openings and the

combustiblesheet matenal. ] openingsshall have a total net area of not less than one square inch
(d) Noncombustible material shall be used to prevent entry g every square foot of enclosed area subject to flooding.

debrisinto the clearance spaces. b. Th ; ;
. Thebottom of all openings shall be no more than 12 inches
History: Cr. Register February1985, No. 350, &f3-1-85; am. (8), Register abovegrade P 9
March, 1992, No. 435, &f4-1-92; rand recr(8) and (9); RegisteNovember1995, veg " )
No. 479, ef. 12-1-95; rand recr(7) (a), cr(7) (d) and (e), and am. (9) (c), Register ¢,  Openings may not be equippedth screens, louvers,

March, 2001, No. 543, éf4-1-01; CR 02-077: am. (7) (b) and (d) Register Ma - ; ; i
2003No. 569, o 8-1-03; correction in ()e) made under s. 13.92 (4) (b) 7., St(,M,S‘ﬂ/alvesor other coverings or devices unless such devices permit

RegisterDecember 201l No. 672. the automatic entry and dischygr of floodwaters.
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(3) CERTIFICATION OF ELEVATION. A registered land surveyor Standardgnd do not take the homoet of compliance with the Manufactured Home
architector engineer shall certify the actugevation in relation Constructionand Safety Standards (24 CFR part 3280)." S
to mean sea level of the lowesttuctural member required to be ~ (C) Additional definitions. These are department definitions in
elevated by the provisions of this subchapter additionto the definitions in 24 CFR 3285.5:

(4) ANcHORAGE. The structural systems of all dwellings shall 1. “Department” means the department of safety and profes
be designed, connected and anchorecksist flotation, collapse sionalservices.

or permanent lateral movement due to structural loadstaegses 2. "HUD” means the federal departmenthafusing and urban
atthe base flood elevation. development.
(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS. 3. “Manufactured home sectiontheans a portion of a

Electricaland mechanical equipment shall be placed above th@ynufacturechome which when installedbes not provide all the
baseflood elevation or shall be designed to prevent water contggtijities for year—round residential occupancy

with the equipment in cas# a flood up to the base flood eleva
tion.
(6) CONSTRUCTIONMATERIALS AND METHODS. All dwellings

. X . r—roun idential n
constructedn floodplains shall be constructed using manterlaI)éea oundesidential occupancy

andmethods designed to minimize flood and water damage. (d) Substituted definitions Substitute the following defini
History: Emeg. ct eff. 5-8-96: cr Register February 1997, No. 494¢ff.  tionsand informational note for the corresponding definitions in

3-1-97. 24 CRF 3285.5:
1. “Approved” means acceptable to the department.
2. “Base flood elevation” means the elevation of lase

4. “Manufactured home unit” means a complete manufac
tured home whichwhen installed provides all the facilities for

SPS 321.34 Construction in coastal floodplains.
(1) GeneraL. All dwellings constructed in coastal floodplain . - ; . o
shallbe designed by a registered architect or engineer and sHgd: including wave height, relative to the datspecified on a
meetthe requirements of this section and s. SPS 321.33.  county'sflood hazard map. .

(2) ELevation. All dwellings constructed in a coastal flood ~ 3- “Flood hazard area” means the greafegither of the fol
plain shall beelevated so the lowest portion of all structural menOWing:
berssupporting the lowest flopwith the exception of mat or raft a. The special flood hazard area shown on the flood insurance
foundations pilings, piling caps, columns, grabeams and brac ratemap.

ing, is located at or above the base flood elevation. b. The area subject to flooding during the design flood and
(3) ENCLOSURESBELOW BASE FLOOD ELEVATION. Enclosures shownon a county flood hazard map, or otherwise legally desig
belowthe base flood elevation incaastal floodplain may not be nated.
usedfor human occupancgnd shall be free of all obstructions, 4 «Flood hazard map” means a map delineating the flood
exceptfor non-loadbearing walls and partitions. Non-loadbeay, -4 darea and adopted by a county
ing walls and partitions below base flood elevation shall be con « - L ”
structed to brealway without causing any structural damage tq >+ '-ocal authority having jurisdiction (LAHJ)” meanbe
the elevated portion of the dwelling or foundation system dueﬂgpartmenu?).(ceptlwhere it is used in conjunction with *flood
the efect of wind loads and water loads acting simultaneously@zardmap,” in which case it means the county
(4) FounpaTions. All dwellings located in a coastal flood 6. “Manufactured home™ has the meaning given in s. 101.91
plain shall be supported and anchored on pilings or columns. T(# Stats.
piling or column shall have adequate soil penetration to resiote: Section 101.91 (2) of the Statutissreprinted in a Note
combinedwater and wind loads at the base flood elevation. Pilingndersection SPS 320.07 (52m).

or column design shall consider théeet of scour of soil strata. (e) Fire separation.Substitute the following wording for the

Mat or raft foundations to support columns may not be used Whete, irementsn 24 CFR 3285.101: Fire separation distances shall

soil under the mat or raft is subject to scour or other erosion frcHg rovided in accordanasith the distances specified in s. SPS
waveflow conditions. 32é) o p :

History: Emeg. ct efl. 5-8-96; cr Register February 1997, No. 494¢ff. . . . .
3-1-97;correction in(1) made under s. 13.92 (4) (b) 7., Stats., Register December (f) Flood hazad. Substitute the following wording and infor

201 No. 672. mationalnote for the requirements # CFR 3285.102(c): Prior
. to the initial installation of a new manufactured home, the owner
Subchapter XI — Installation of Manufactur ed or permit applicant is responsible to determiviesther the home
Homes site lies wholly or partly within aspecial flood hazard area as

) shownon the county flood insurance ratmap, flood boundary
SPS 321.40 Installation standards. (1) PRODUCEDON  andfloodway map, or flood hazard boundary map. Ifcsmted,
OR AFTER APRIL 1, 2007. (a) Adoption of standals. The federal themap and supporting studies adopted by the county may be used

Model Manufactued Home Installation Stand#s 24 CFRpart g determine the flood hazard zone and base fidedation at the
3285,asin effect on April 1, 2013, is hereby incorporated by refergjta

enceinto this chapter Note: The department of natural resources and the feelerat

Note: A copy of this editiorof 24 CFR 3285 is on file in thefifes of the Depait ;
mentand thelegislative Reference Bureau. Copies of 24 CFR 3285 are availalge(?nCymanagen‘]erlt agency majso have regulations that apply

at  http://wwwgpo.gov/fdsys/granule/CFR-2013-title24-vol5/CFR-2013-title2410 construction in flood hazard areas.
vol5-part3285. - . .

Note: Section 24 CFR 3285.1(a)(f9ads as follows: “States that choose to-oper (9) Wind loads. This is a department informational note to be
atean installation program for manufactured homes in lieu of the federal progratsedunder 24 CFR 3285.103(a):

mustimplement installation standards that provide protection to its residents tl . — i i i i
equalsor exceeds the protection provided by these Model Installation Standard!.qbte' The HUD requ"ed wind loads forig¢onsin,Zone 1, are

(b) Compliance. A manufactured home produced on or aftdpot less than 15 psf horizontal and not less than 9 psf uplift.

April 1, 2007, shall be installed in accordance with 24 CFR part (h) Roof loads.This is a department informational note to be
3285except as otherwise provided by this subsection. usedunder 24 CFR 3285.103(b):
Note: As provided under 24 CFR 3285.1(a)(intro.), “The manufacwmiestalla  Note: See appendix for a reprint of HUbof-load zone map.

tion instructions, including specific methods for performing a specific operation . o - ;
assemblywill be deemed to comply with these Model Installation Standards, pro (i) Thermal zone.This is a departmeimformational note to

vided they meet or exceed the minimum requirements of these Model Installatibe used under 24 CFR 3285.103(c):
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Note: TheHUD-requiredthermal zone for \gconsin is Zone 3, material. Lumber used as cap and gap filler material may be of
for an overall maximum cofifient of heat transmission nea  2—inchnominal lumber at least equal to No. 2 spruce/pine/fif hav
exceed).079 Btu/(h)(sq. ft.)CF). ing a minimum fiber bending stress rating of 1200 psi. All lumber
. . s . . . sedas cap and gap filler shall ee same species of wood. Lum
Soiltest. This is a department requirement in addition to t ] : .
req(Ju)irementstn 24 CFR 3285.202(a)\7vﬂere a community-wide k%eru.sedto fill a gap in the pier may only be placed at the top of
soil test does not exist and a soil test is required by this chapfg? plerG This is a d inf ional b d
suchas for a proposed frost—free—foundation design, the test shalgm) aps. This Is a department informational note to be use
be conducted to determine the soils in the entire commuatiner Under24 CFR 3285.304(c)(1):
Note: See lumber specifications under.fa).

thanat an individual site.
(n) Additional blocking. Substitute the following wordinipr

(k) Footings andfoundations. This is a department require C : wor .
mentin addition to the requirements in 24 CFR 3285.3B@ot therequirements in 24 CFR 3285.304(c)(3): If a pier is provided

ingsand foundations may be designed in accordanceswitbhs. With a cap block of 4-inch concrete or 2-inch lumtzerother

IV and \ which include a frost depth of at least 48 inches. ~ 4-inchconcrete block may be placed anywhere in the pier but may
(L) Caps. Substitute the following wording for the require not be placed 'dlrectly.upon the footing. '

mentsin 24 CFR 3285.304(b)(2): Aombination of up to two (o) HNlustration. This is a department figure to be used under

4-inch-thick solid—concrete blocksand no more than one 24 CFR 3285.304:

2-inch-thickpiece ofhardwood lumber shall be permitted as cap

Wood or metal

ood Cap
4" Solid

4" Solid

Concrete

Ok OK OK NOM

(p) Footings andfoundations. This is a department require 2. The department-approved slab deshgat is shown in the
mentin addition to the requirements in 24 CFR 3285.3#8ot figure and limitations at the end of this paragraph.
ings and foundations may be designed in accordance with any of 3. Other proprietary designs approved by the department.
thefollowing:
1. Subchs. IV and.V
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57 SAFETY AND PROFESSIONAL SERICES SPS 321.40

Acceptable slab on grade for pier supported manufactured home produced on or after April 1, 2007
[per SPS 321.40 (1)]

Plan View

6” slab reinforced slab
with 6" X 6" X W 1.4 x
W 1.4 (10 Ga. by 10
Ga.) wire mesh

Thickened slab
edge 10" wide x
10" deep with
reinforced 2 #4's

Thickened slab
centered under
mating line —
20” wide by 10”
deep reinforced
with 2 #4's

s

These thickened

slab sections are
required for multi-
section units but not
required for a single
section unit.

Saw Cut
Control Joint

6"X6"W 1.4 xW 1.4 (10 Ga. X 10 Ga) Wire
mesh to be minimum 3” clear on bottom of slab
& minimum 2” clear on top. Lapped at least 12"

" 3 — 0,0 o7 0,0
Vapor Barrier \ —

10”

A

8” to 10” Min thickness Sand or
Gravel base under entire slab

2 # 4 bars with minimum 3" clear 20”
from outside of concrete on sides
and bottom; 1 % * clear between
Section A-A bars. Except at corners, shall be Section B-B
overlapped at least 24 “.

Note: Perimeter
insulation is NOT
required.

Limitations:

1. Minimum 3,000 psi concrete. [24 CFR 3285.312(a)(1)(ii)]

2. Rebar and mesh at least grade 40.

3. Soil bearing capacity at least 2,000 psf. [SPS 321.40 (2) (b) 2.]

4. Placed on undisturbed soil. May not be placed on unprepared fill mateygadicosoil, alluvial soil, mud, or frozen soil. [SPS 321.40 (2) (b) 1. and 24 CFR
3285.312(a)]
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SPS 321.40 WISCONSINADMINISTRATIVE CODE 58

5. 8to 10" of clean, graded sand, gravel, or crushed stone base in clay soils. [SPS 321.20 (2) with added thickness to resist frost.] Compaction of sand, etc., should be
95% of modified Proctor

6. 6 mil vapor retarder overlapped 12 inches and sealed. [24 CFR 3285.204]

7. Maximum pier spacing of 7 feet with max. load per pier of 5,300 Ibs. when placed on 6" thick slab. [SPS 321.40 (2) (b) 10. and 24 CFR 3285.310]

8. Maximum load per pier ofl1900 Ibs. at mating line when centered on the 20X\0” D. thickened slab, Section B-B, reinforced with 2 — #4 bars. Individual pier

footings at mating line meeting sizing requirements in 24 CFR 328 To 3285.312 may be used in lieu of continuous thickened slab. [24 CFR 3285.312(c)]

9. Site shall drain away from the home per SPS 321.12. Ensure drainage of sand fill zone so that any clay does not cause water to pool under the slab.

10. Thewater table may not be above the frost penetration depth, i.e. at least 4 feet below grade. [SPS 321.16 (1) (a)]
11. Saw cut joints in slab so that sections are approximately square. (Example: 16’ by 76’ slab = 4 segments.)

(q) Anchors and tie-down straphis is a department require 3285.904(a): The utility providers shall be consulted before-con
mentin addition to the requi(ements in 24 CFR 3285.402.(b)(h)ectingthe manufactured home to any utilities.
and(2): Ground anchorand tie-down straps may be of painted (za) Conversionof gas appliancesSubstitute the following
steelto provide the weather-deterioration protection required Ryording for the recommended requirements in 24 CFR
this section. 3285.904(d)(1): A service person acceptable to the utifitp-

() Sevee climate. Substitute the following wording for the vider shall convert the appliance from one typgas to another
requirementsn 24 CFR 3285.404: In frost-susceptible soil focdollowing instructions by the manufacturer of each appliance.
tions, ground—anchor augers shall be installed to the design deptlizb) Gas appliance startup pcedures.Substitute the follow
of the anchor but not less than 30 inches, unless the foundaiigg wording for the recommended requirements in 24 CFR
systemis frost—protected to prevent théegits of frost heave, in 3285.904(d)(4)(intro.):When required by the utility providehe
accordancevith acceptable engineering practice and ss. 24 Chifstallershall perform the following procedures:
3280.306and 3285.312. (zc) Heating oil systemsThis is a department informational

(s) Ventilation openings.Substitute the following wording for note to be used under 24 CFR 3285.905:
the requirements in 24 CFR 3285.505(d)entlation openings Note: See chapterPCP 93 for additional requirements relating
shallbe covered for their full heiglaind width with a perforated tq jnstallation of heating oil systems.

corrosion-and weather-resistant covering thadésigned to pre (2) PRODUCEDBEFOREAPRIL1,2007. () Except as provided in

vententry of rodents. . ]
. . . . ar.(b), theinstallation of a manufactured home produced before

() Plumbing. This is a department informational note to bg\pril 1, 2007 shall be installed in conformanei¢h the require
usedunder 24 CFR 3285.601: o _ mentsin effect at the time the manufacturedme was produced.
Note: The Departmerg'rules relating to registration and licens ) g installation of a manufactured home produced before
ing of plumbers are in chapter SPS 30%e Departmens'rules  apyil 1, 2007 to be installed on piers shadhform to at least all
relatingto pipe supports; pitch of sanitary drainage piping, storgf the following requirements:
water or clear water piping, and water supply piping; and plumb 1 No footing may be placed upemprepared fill material,
ing specific to manufactured homes and manufactured home cagpsoil, alluvial soil or mud. All aganic matteshall be removed
munitiesare in chapter SPS 382. from the area that will be beneath any footing.

(u) Access for a transporteSubstitute the following wording 2. The soilbearing capacity shall be determined through test
for the recommended requirements in 24 CBRB85.902(a): by a pocket penetrometer other means of analysis. If the soil
Beforeattempting to move a home, ensure that the transportatfgaringcapacity under each intended pier location is less than
equipmentand home can be routedth® installation site and that 2000pounds per square foot, piers shall be located in accordance
all special transportation permits required by the departmentvgth the manufactures instructions.
transportatiorhave been obtained. 3. The home site shall be graded to permit water to drain from

(v) Drainagestructues. Substitute the following wording for underthe home and away from the homedaminimum of 5 feet
therecommended requirements in 24 CFR 3285.902(b): The dim the home.

of ditches and culverts to drain surface rdin@&ubject to local 4. Every pier shall bsupported by a footing. Each footing
andstate regulations and shall be included and considered in ¢hellbe no less than a nominal 16 inches by 16 inches.
overall site preparation. 5. Each footing shall consist of one of the following:

~ (w) Local permits. Substitute the following wording and 3. One nominal 4—inch by6—inch by 16—inch solid concrete
informationalnote for the rec_ommende_d requirements in 24 CHfjock or 2 nominal 4—inch by 8—inch by 16—inch solid concrete
3285.903(a): All locally required permits shall be obtained ang|ocks. If a single block pier and 2 footirgocks are used, the 2
all corresponding fees shall be paid. footing blocks shall be positioned with the joint parallel to the
Note: Seesection SPS 320.08 for the Departmentquirements mainframe. If a double block pier and 2 footing blocks are used,
for obtaining a Visconsin uniform building permit prior to eachthe 2 footing blocks shall be positioned with the joint either paral
installation. lel or perpendicular to the main frame.

(x) Local plan appoval. Substitute the following wording for b A 16—inch by 16-inch pad constructed of acrylonitrile—bu
the recommended requirements in 24 CFR 3285.903(b): Priori@sliene—styrenfABS) having a rated load bearingpacity of not
alterationof a homes pier blocking, the local municipality shall/€ssthan 6000 pounds.

be contacted to determine if plan approval and perraits c. An 18-inch diameter holeored to below the frost line or
required. to unfractured bedrock and filled with poured concrete.
(y) Accessonpuildings and structws. Substitute the follow d. Any other materials argystems approved in advance by

ing wording for the recommended requirements in 24 CFRe department.
3285.903(c): Each accessomyuilding and structure is designed 6. Piers shall be constructed of concrete blocks, manufactured
to support all of its own live and dead loads, unless the structusgsel stands or manufactured concrete stands. Manufactured
includingany attached garage, carport, deck, or porch, is attaclgahdsshall be labeled for use as piers for manufactured homes.
to the manufactured home and is otherwise included in the-instal 7, pjers constructeof single stacked concrete blocks shall be
lation instructions. limited to a height of 36 inches. Piers constructed of concrete
(z) Contactingthe utility poviders. Substitute the following blocksand exceeding 36 inches but less than 80 inches shall be
wording for the recommended requirements in 24 CFRonstructedising double stacked blocks with each layer opposing
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58-1 SAFETY AND PROFESSIONAL SERICES SPS 321.40

thedirection of the layer underneath it. Piers constructed of con b. The cap shall be the same width and length as the top of the
creteblocks and exceeding 80 inches shall be constructed uspier.
doubleblocks laid in concrete mortar with each layer opposing the ¢. The cap shall consist of no more than 2 pieces.

directionof the Iayer undernee_lth it a_md with each core filleth d. Two-piece capshall be positioned with the joint perpen
concreteand a2—inch steel reinforcing rod. dicularto the main frame.

8. All concrete blockshall be 2—core design, construction 14, whereshimsare utilized, wood shims shall be installed
gradeblocks having nominal dimensions of at least@es by 8 petween the pier cap and the frame. Shims shall be driven from
cores opervertically The concrete block nearest the main frame 15. Wood caps and shims shall &#east equal to No. 2 spruce
of the manufactured home shall be perpendicular to the lingana g havinga minimum fiber bending stress rating of 1200 psi.
directionof the frame. None of these concrete blocks may contagf 004 caps shall be the same species of wood, and all shims
the main frame of the home. o _ shallbe the same species of wood.

9. Alternative materials may be used for pier installations pro 15 Tnhe combination of a nominal 2—inch solid conclitek
videdthey are approved in advance by the department. or a nominal 2-inch wood cap plus shims shall not exceld 3

10. Piers shall be placed under the main frame of the chasgighes.

atintervals of not more than 7 feet on—centerramuhore than 3 17. A minimum clearance of 12 inches shall be maintained

feetfrom the exterior side afach end wall. The 7—foot spacing,eneattthe lowest point of the main frame in the area of any utility
requiremenimay be varied as permitted by footing, spa@nd  connection. A minimum clearance of 12 inchedall also be

soil capacity tables provided by the home manufacturer maintainedunderthe home for at least 75% of the home. The
11. Piers shall be placed under the bearing points of cleaemainderof the home may be less than 12 inches above the
spanopenings of 4 feet or more in center mating walls. groundbut may not touch the ground.

12. Piers shall be plumb and centered under the contact arg#story: CR 05-13: cr Register December 2006 No. 612, é+-1-07; CR
atthe point of support 08-043:am. (2) (b) 13. Register March 2009 No. 638,41-09; CR 14-017: and
p pp . ) _ recr. (1), cr (2) (title), am. (2) (b) 8. Register August 2014 No. 70#,9%f1-14;
13. a. Each pier shall be capped with a solid concrete blwkfctlor:lg gimt\l‘e%% in (1) (th;l) to (2(01))r?a)d(e ttmd)erS- dl@%g) 1, Sitgtsé ESQ(E) ;
B . H H H I Augusi (0] , correction in p) (intro.) made under s. . o
at_least4 inches thICk.Or a solid wood block havmg a nOmlmgtats.Regi'ster August 2014 N@04; corrections in (1) (g) to (i) made under s. 35.17,
thicknessof at least 2 inches. Stats. Register August 2014 No. 704.
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